Report of the Research Review Mission to the Near East and North Africa by CGIAR Technical Advisory Committee
RESTRICTED DDDR : IAR/73/18 
CONSULTATIVE GROUP 
ON INTERNATIONAL AGRICULTURAL RESEARCH 
TECHNICAL ADVISORY COMMITTEE 
Sixth Meeting, Washington, D.C., 25 July- 3 August 1973 
REPORT OF TiiE RESEARCH REVIEW MISSION 
i. TO THE NEAR EAST AND NORTH AFRICA 
Item 32 
TAC SECRETARIAT 
; FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS 
Rome, 1973 
To 
THEXiEAREAST Al'ZD'IPORTEA??BICA 
Report to the Technical Advisory Committee of' the 
Consultative Group on International Agricultural Research 
Rome, June 1973 
D. Skilbeck 
Q, Bwbero 
C. Bower 
&D. Carter 
&J, Koopnan 
I. Abu Sham 
0, van Poorten 
TABLE bF CONTENTS 
CHAPTER 1 Background and Terms of Reference 
CHAPTER2 The Agrioul tural Problems 
CRAPTER 3 Th8 Research Priorities 
CHRPTER4 The Current Structure of Research and 
Related PrOblemS 
CBAPTER 5 The Need for an InterIX?,tiOnal Research 
C8ntr8 
CHAPTER 6 Functions and Organization of Proposed 
International Centre 
APPmDICES: 
Appendix 1 Tables I to VII 
II Members of the Mission 
III Itinerary, Institutions Visited, and 
Persons Contacted 
IV SeleCted ReferenOeS 
v Acknowledgements 
1 - 3 
4 - 16 
17 - 30 
31 - 34 
35 -. 37 
38 - 47 
48 - 54 
55 
56 - 67 
68 - 71 
72 
- (i) - 
SUMMARY 
1. At the April 1972 meeting of the Technical Advisory Committee to the Consultative 
Group on International Agricultural Research, it was decided to commission a team which would 
(i) review the research needs and priorities of the countries of the Rear East and North 
Africa, (ii) assess the adequacy of ongoing research programmes to meet these needs, and 
(iii) if considered necessq, recommend measures to reinforce research on the main problems. 
The Mission, whose terms of reference are detailed in Chapter 1, was in the Region from 
4 March until 28 April 1973 and visited seven countries (App. III). Its main conclusions are 
summarised below. 
2. As a result of its visits, discussions, and literature review, the Mission is unanimous 
in concluding that there are a number of priority research problems common to several countries 
of the Region, which can most effectively be tackled by the establishment of a major, 
internationally supported, multi-disciplinary r8SesrCh centre there. It recommends the 
establishment of such a centre in full awareness of the considerable oapital and recurrent 
costs, after a careful consideration of the adequacy of current r8SeaEh, and of possible 
alternative approaches. It envisages the centre as primarily serving the needs of the Region 
defined in its terms of reference, but also as having "global (1 responsibilities for improvement 
of certain crops, e.g. barley, and wider linkagea in its methodological and farming systems 
research to other countries in the Wediterraneane and semi-arid climatic zones, e.g. Australia, 
Greece, Spain, Turkey, Sahelian Africa, Ethiopia, Chile, and North-East Brazil. 
3. The reasons for making this recommendation stem from the specific and relatively 
homogeneous ecological conditions of this geographical region, which give rise to unique struct- 
ural and land use problems; the extreme pressure of human and animal production on its 
natural resources and consequent difficulties of environmental management and socio-economic 
development; the potential identified by the Mission for improvement of resource utilization 
and agricultural productivity; the relative weakness and lack of cohesion of its current 
national and international research efforts; and the absence of any strong focal point for 
research and training which could act catalytioally to complement and reinforce such efforts. 
While the latter does not constitute a prima facie case for establishing an international 
r8SeaWh centre, it is, in the Mission's opinion, a factor which cannot be imored. Its 
recommendation, however, was primarily based not on the absence of such a centre, but on the 
need for one. 
4. Since this was the first inter-disciplinary review of the problems and research 
priorities of this Region undertaken on behalf of the TAC, they have been dealt with at some 
length in Chapters 2 and 3; but will be re-emphasized briefly here to clarify the need for 
a centre and the main focus which is proposelfor its initial thrust, 
5. The harsh facts facing the development of agriculture in the Region are often obscured 
by romantic notions of its olimate - a tourist's Paradise; its history - the granary of the 
Roman Empire; and its present riohe - oil. 
7? 
In fact, its climate ia harsh for agrioulture, 
even if benign for tourism, relative he humid tropics or the cool temperate region; its 
rainfall is erratic, often torrential, and oonfined to the winter/spring season, and its 
summers are hot and arid. As considerable ereas suffer severe winters, the effective growing 
seascn for rainfed crops and pastures is short, ~stunmer cropping depends heavily on 
irrigation. 
6. The ratio of cultivated land to total land area is lower than in any other d8V8lOping 
region (only 6 percent), and the area of totally useless desert and waste is nearly twice as 
great. HOWeVer, the potential for bringing ney land into cultivation is low except in 
Afghanistan, Iran, and the Sudan, and the average availability of arable land per caput 
- (ii) - 
for the Region as a whole is the lowest in the developing world next to South Asia and Java, 
All land useable for agriculture - arable, grazing, and forest is therefore under unremitting, 
increasing, and often competing pressure, and,as a result, the pace of erosion, both wind 
and water, is accelerating. This is having far reaching consequences: it has been estimated 
that 100,000 ha of rangel'and are being lost annually to desert, and the pace of development 
of new irrigated land is barely keeping paca with lsnd going out of production due to salinity, 
flooding, and silting, The latter is particularly serious, since although the Region has the 
highest proportion of arable area under irrigation of any region (nearly 30 percent), the best 
land has already been developed and costs per hectare of new development are extremely high. 
7. The overall result has been a slow growth of agricultural production (especially 
cereals and livestock), which has failed to meet the demands of high population growth end 
urbanisation, leading to escalating food deficits (cereal imports have risen 36 percent in 
five years).tiAgriculture has thus failed to act as the motor for generating economic growth 
often envisaged by national planners. 
8. Even if its purely economic role may be less crucial in certain oil-rich countries, 
the contribution of agriculture to social objectives may nevertheless be axtremely important, 
At present some 65 percent of the active population is in rural areas, and with the 1973 
population of nearly 250 miilion expected to increase nearly 1% times in the next thirty 
years, the agricultural sector - at least in absolute terms - will have to employ an even 
l,a.rger number of people. 
9. While grim, this picture is not without hope. In its visits and discussions the 
Mission formed the opinion that there is a considerable potential for B1verticalw expansion 
through increasing yield per hectare and productivity per unit of time which can be exploited 
by the development and application of improved agricultural technology and more efficient 
resource utilization. This optimistic conclusion is basedon five factors. These are: 
(i) The substantial under-utilization of the cultivable land even in irrigated 
areas; about half of the arable area being fallowed every year. 
(ii) The low yields, particularly of the major food crops (wheat, barley, grain 
legumes, and oilseeds), which several authorities believe could be trebled 
in the better rainfed and the irrigated areas through improved vsrieties, 
better use of inputs end improved cultural practices. 
(iii) The even lower production per caput and high losses of ruminant livestock 
which are maintained largely on natural grazings in a high-risk environment. 
Feed is the main constraint, and there are challenging opportunities for 
overcoming this through the cultivation of leguminous fodder crops instead 
of fallow,and use of crop by-products. Better crop-livestock integration, 
both within farms and betueen eco/land use zones (range steppe/rainfed 
arable/irrigated land) could improve crop yields, increase ruminant 
productivity and. reduce losses, provide more employment, and open the door 
to more rational managernat of resources, particularly the range. 
(iv) Water, the scarce resource over much of the Region, is nevertheless 
inefficiently utilized. Scope exists both for less wasteful on-farm 
use of water, and for the development of more intensive farming systems. 
The latter could provide a most important means of raising employment 
and foreign exchange earnings from agriculture, both directly and 
through agro-industries, 
(VI The human capital of the Region is inadequately utilized. As will be 
seen from Chapter 4, this applies to its scientists and research 
workers, who are often hampered by poor organization, lack of 
facilities, and deficiencies in training and information. It also 
affects the sector as a whole, partly because of weaknesses in 
services and infrastructure, but most particularly because of the 
failure of efforts so far to reduce competition and develop 
ccinplementarities between land use zones. 
u Average 1962-66/1967-n. 
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10. To remedy these weaknesses and to realise the potential within a measurable time 
horizon will require a greatly strengthened research effort, aimed not merely at improving 
yields of individual crops (this has too often been the limited objective in the past), 
but at developing guidelines for new and more productive systems of farming and related policy 
measures, applicable over wide areas of the Re#ion. There are indeed important technical 
research objectives, butthe Mission stresses that no narrowly crop or discipline oriented 
approach is likely to prove adequate to the complex and often strongly inter-related 
agricultural problems of this Region. This is well illustrated 
which shows the extremely important role played by horti.cultur 
Ejeference to Table 1, 
industriaJtV crops, and by 
livestock in the agricultural economy. 
11. In this light the Mission foresessthe main research tasks of the proposed new 
international Centre in the Region as follows: 
(i) To improve utilization of land and water resources by research to improve 
basic data and to identify and remove the major constraints to intensification, 
(ii) To increase or stabilise yield per hectare of the major food commodities, 
especially wheat and barley, grain legumes, and annual oilseeds, by the 
development of improved varieties and related packages of inputs and 
cultural practices, including research into the role and value of fallow. 
(iii) To develop more productive farming systems with special emphasis on 
(a) crop-livestock integration and the introduction of fodders into arable 
rotations; (b) encouragement of inter-zonal complementarities; 
(c) multiple cropping systems in irrigated areas; (d) the creation of 
employment opportunities. 
12. The staff proposed in Chapter 6 would be progrsmmed horizontally and vertically to 
meet these broad research goals; IITA and the African Livestock Centre offer certain 
parallels, as does the new cropping systems proposal being developed by JRRI. 
13. In addition to developing its own research programme, it is also envisaged that the 
Centre would play a major catalytic and coordinating role, both in relation to cooperation 
with "outreach" efforts of other international centres (CIMMYT, ICRISAT, IRRI, etc.) in the 
Region, and in working uith indigenous national or regional programmes on methodology and 
in developing research networks. A major aim would be to encourage "human capital formationi 
by training research workers, seminars, workshops, information and documentation services, 
and bringing together scientists, extension workers , planners, and representatives of the 
private sector, 
14. The Mission attaches the very greatest importance to these aspects of its work, not 
only because they would give the Centre a visible presence and output even before its 
research progremmes began to have an impact, but because there is a real need for a P*@erkre 
of E%cellencee in the Region to complement and help to strengthen national research 
capabilities with particular reference to multi-disciplinary development-oriented studies. 
15. Questions of a possible site are discussed in Chapter 6, and the Mission had 
considerable difficulty in making a definite recommendation in view of the lively interest 
shown by all the countries visited in hosting it. In the event Lebanon is suggested as first 
choice, either Syria or Tunisia might be suitable alternatives; the exact site should b8 
explored further if a decision is taken by the Consultative Group to go ahead with the project. 
16. Nor was a final decision reached on a title for the proposed centre or institute. 
"Centrel seemed to have more posi2ive connotations; on the other hand, it was more difficult 
to fit euphonically than rrinstitute $1 with the rest of the initials suggested to describe its 
functions, i.e. "Researoh for Mediterranean Agriculture". ("Mediterranean" as a widely 
accepted generic term for its environment seems more positive and less confusing than ~~arid~? 
and less cumbersome as a description than "Near East and North Africd'.) Either IRCHA 
(International Research Centre for Mediterranean Agriculture) or IRRilA (International Reseafch 
Institute for Mediterranean Agriculture) are suggested for consideration. 
- (iv) - 
17. In conclusion the Mission would like to emphasize a concept which it believes to be 
fundamental. Both the multiple agricultural goals and problems of the Region, and the nature 
of the constraints require a broad and imaginative inter-disciplinary research approach, with 
strong socio-economic snd technical components feeding into the developent of more productive 
systems of land and water use. In theory this mi&t seem likely to yield slow dividends; 
in practice it offers the only chance of achieving more rapid adoption not only of new 
technologies developed by the Centre or elsewhere, but also of known technology whichworks 
well in comparable conditions elsewhere but not, so far, in thewon, There are a number 
of interacting research problems and development objectives to which widely applicable 
solutions might be found, but no single commodity or problem on whioh all the attention of 
an international centre could be oonoentrated. 
18. To be successfktl the proposed new Centre must therefore be fully development-oriented 
from the start. This would represent a challenge not only to the vision of its staff, but 
also to international donors in supporting a progrerame aimed not simply at producing more 
food (although this would be a major objective), but at aohieving wider sooial and economio 
goals, including the reversal of environmenta degradation, 
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BACKCRCUNDAEDTBE%lS OFREFFRFECE 
1. In recent years there has been increasing concern at the deficit in food production 
in the countries of the Near East and Barth Africa despite the national agricultural 
development progrsmmes and the considerable aid which has been forthcoming from bilateral 
and multilateral agencies. 
2. In 1969 at an International Conference on Mechanized Dryland Farming convened in 
loline, U.S.A., there was a request for FAO to createan Institute for the Development of the 
Semi-Arid Zones. At the 10th FAO Near East Regional Conference held in Xslarnabad in 1970 
particular stress was laid on the need for intensified agricultural research on the major 
food crops of the Region. Further resolutions were passed relating to the need for intensified 
research on food crop production and on the more efficient use of water resources at the 
11th Regional Conference held in Kuwait in 1972. 
3. At that Conference the following resolution (No. 8/72) was recorded: 
"(The Conference) recommends the Technic&l Advisory Committee M ission 
to determine the necessity of establishing an internationally supported 
research institute in the region to csrry out basic research on some 
important food crops in the region, with greater emphasis on rainfed 
areas as well as to provide training facilities for young scientists of 
the region.** 
4. The problems of the Rear East and North Africa had already been brought to the notice 
of the Technical Advisory Committee of the Consultative Croup on International Agricultural 
Research at its first meeting in 1971, This lission has its origin in the TAC meeting of 
April 1972 when the problems and prospects of the agricultural sector of the Near East 
countries, together with gaps and priorities in a&cultural research, were reviewed and the 
broad terms of reference for a Research Review M ission were agreed. Later these terms of 
reference were broadened to include both the Near East and North Africa. See Figure 1.g 
5. During the 1972 meetings of TAC there was general agreement that the research needs 
of the Near East and Narth African countries, most of which form part of the Mediterraneen 
climatic and ecological zone were reoeiving insufficient international support in agricultural 
research by comparison with other developing regions. Therefore TAC agreed to field a m ission 
with the following terms of reference: 
(i) To review pertinent literature related to agricultural development in North 
Africa and the Hear East, in partioular results of past research undertaken 
by national and international progrsmmes? and reports concerning current 
effort sad research establishments. 
(ii) To visit the authorities responsible for researoh planning and implementation 
in appropriate countries of this Region, representative of the main agro- 
climatic sub-zones, including irrigated farming areas,to discuss their views 
on the main agricultural research priorities, 
L/ Throughout this report the term ~Regioti~ is used to inolude both the Eear East and North 
Africa save when it is specifically necessary to refer separately to these two areas. 
As specified by FAO, the countries of the Near East consist of Afghanistan, Bahrain, Cyprus, 
Egypt, Iren, Iraq, Jordan, Kuwait, Lebanon, Libya, Oman, Pskistsn, Qatar, Saudi Arabia, 
Somalia, Sudan, Syria, Yemen (Arab Republic), Yemen (Peoplek Democratic Republic), and 
of North Africa consist of Algeria, Morooco, Tunisia. 
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(iii) To consult, as appropriate, with'other agencies or countries supporting 
agricultural research in the area under study, e.g. France (IRAT), 
UiL WA), U.% b.W, etc., for the seme purpose, as well as 
internationally supported research relevant to the area, e.g. ALAD, 
CIHHYT, FAO, Mediterranean Agronomic Institute in lontpellier. 
(iv) To examine the present situation regarding the number, quality and 
utilization of senior end intermediate level soientific staff, taking 
into account the reports of the I&is Mission. 
(v) In the light of the literature review, visits and discussions: 
(4 
(b) 
cd) 
To identify research priorities Iq major field crops,g 
and by major problems such as on-farm water use, soil 
conservation. range management, and, farming systems (including 
crop/livestock integration), and to analyse the short and 
long term priorities identified in respect of the major 
ecological zones of the Region. 
To identify and assess the adequacy of ongoing research activities 
and existing capabilities at the country as well as at the 
regional level, including support currently received bilaterally 
or multilaterally in relation to the priorities determined. 
These priorities should also be related to ongoing or proposed 
activities in established international research centres, as 
well as to activities envisaged for new oentres, in order to 
facilitate an analysis of which research priorities could best 
be carried out at the regional level and which should be 
undertaken by international centres. 
To recommend, on the basis of the above, an action programme 
indicating inter alia which problems of rainfed and irrigated 
areaa respell-re etificiently widespread and of common 
concern to benefit from an approach involving several countries, 
the nature of the approach and the institutional arrangements 
proposed, and the type and degree of international support 
required, if any. 
To indicate, to the fullest extent possible, the capital and 
recurrent costs, staff and training requirements, and time phasing 
(5 years) of any proposals requiring international support. 
6. The Mission visited Rgypt, Iran, Lebanon, Iraq, Syria, Tunisia and Algeria, having 
previously had lengthy disoussions with various groups and individuals at PA0 in Rome, It 
also had disoussione with the Assistant Director-General and his colleagues at the FAO Rear 
East Office in Cairo. During the visits to the selected countries, contaots were made with 
UlpDP and FAO Country Representatives, with ministries, international agency representatives, 
research stations and universities, and, when possible with individuals in the private sector. 
7. The detailed itinerary and full list of organizations, institutions and stations 
visited, together with the list of names of those with whom the various members of the Mission 
had discussions, is given in Appendix III. Although time constraints limited the Mission to 
visiting only seven countries, and within these countries only having time to visit a few 
research stations, projects and so forth, it was felt that in general it had been possible 
to see a fairly representative sample of the Region. In order to make best use of its time, 
the Mission divided on a number of occasions in order to broaden the base of its experience. 
I/ Including wheat, barley, maize, sorghum, 
fodder plants. 
millet, grain legumes, oilseeds, pasture and 
-3- 
8. The information obtained on the a&ricultural prob',ems of the countries visited, on 
their development policies and their research programmes, together with the numerou reports 
collected during its visits, enabled the Hission to appraise the major research priorities 
and to acquire a good insight into the eonal stratification of the agricultural industry. 
-4- 
!l!HEiACECKULTURAL PRODLE?B 
A, The Setting and the Broad Objectives of Agricultural Policy 
9. While the countries of the Rear East and North Africa share certain common problems 
of development with those of other regions there are also notable differences between the 
agricultural environment and consequent research needs of this Region and those in much of 
the rest of ths developing world. These arise partly from its geographical location and 
partly from its long and sometimes turbulent history. 
10. With the exception of Sudan and the South of the Arabian peninsula, the entire Region 
:LS outside the tropics and lies within the Mediterranean climatic zone where the bulk of the 
rainfall is in the winter and early spring. Yet in many respects, the environment is harsh 
and arid rather than tempsrate; important agricultural arena of several countries (Algeria, 
Morocco, Iraq, Iran, Afghanistan, and Turkey) have severe winterqand even in the more, 
favoured areas precipitation is highly unreliable both in timing and quantity. Practically 
all countries experience searing summer temperatures, evapo-transpiration exceeds 
precipitation for several months of the year, and irrigation is a pre-requisite for the 
production of most summer crops. 
il. As a result of historical processes rather than any strong evidence of climatic change, 
much of the Region, which was once the granary of ancient civilization, is now barely able to 
support a low population density at the subsistence level and there is extensive deforestation 
and degradation of natural grazing reflected in serious erosion and desert encroachment. 
Once fert.ile land has been abandoned, ancient irrigation systems have silted up or fallen 
Lnto disuse and there is widespread salinity. The proportion of arable land to total area 
ionly 6.3 percent for the Region as a whole) is lower than that in other developing regions, 
but the balance is not largely composed of grazings or forests as in Latin Amerioa or Africa, 
but of unuseable desert and wasteland more than twice as much as in any other region. (Table 1 
and Appendix I Table 1). 
Table 1: Distribution of Land Use by RegionJ 1 (p ercent of total area> 
Region Percent of total area (P 100) 
tin America 
Arab& 
lO(O.7) 
39( 20.9) 
7(&l) 
6( 26.~) 
Permanent 
grazings 
34 
3 
20 
25 31 
26 32 
40 33 
11 69 
%rceYIt of total 
botential arable 
area utilized 
50 62 
84 89 
23 30 
1.10 0.89 
0.45 0.31 
1.49 0.64 
0.54 
g 64 countries representing 84 percent of total population in developing countries. 
y Area under annual crops, permanent crops, temporary grass and forage and fallow. Area 
irrigated as percentage total arable @962) area shown in parenthesis. 
I/ Borthdest Africa only. Estimates of potential arable not available for Near East. 
Source : Compiled from studies and tables tlndertaken in FAO's Indicative World Plan, 
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12. Partly as a consequence of environmental deterioration, partly as a result of social 
and structural rigidities and the persistence of traditional cultural practices, Crop 
intensities are low even in the irrigated areas (only Fgypt averaging more than one crop a 
year), with fallow occupying some 30 peroent over the remainder of the Near East (Appendix I 
Table 2), while in rainfed areas the proportion of land uncropped every year rises to 0 
percent. Nor are crop yields high. Those of cereals on irrigated land average only 1 kl - 
l+ tons/ha; rainfed wheat, despite considerable concentration of past research and 
development efforts, averages between 600 and 700 kg/ha in the main producing countries of 
the ETear East and North Africa, and in several countries, yields have declined in recent 
years (Appendix I Table 3). Yet yields of irrigated wheat in E@ypt average 2,8 tons/ha and 
of rainfed wheat in Turkey and Pakistan around 1.4 tons, and experimental evidence suggests 
that in much of the area both yields of the main crops and cropping intensities could be 
raised substentially.~ Indeed this is an objective which is essential to avoid a mounting 
food crisis in the Region, for a growth rate of demand for cereals of 3.5 percent per annum 
is projected for the second development decade against a past (1961-71) trend in production 
of only 2.4.percent. 
13. What has changed dramatically in recent years has been the growth of total and of 
economically zive human population in the region which in 1971 totalled approximately 
225 million, four times that at the zenith of the Roman Bnpire (Appendix I Table 1). The 
complex set of a&cultural problems with which policy makers of the Region are now confronted 
stems fundamentally from the fact that agriculture as traditionally practised, with all the 
limitations imposed by climate, low crop intensities, and lack of modern technology, has 
been unable to match the demands of a rising population, which is expected to accelerate 
further in the next two decades. (Table 2) 
Table 2: Population Projections for the Near East (1970 I 1001 
22iczzi 1g70-2000 
Tots3 population 162 242 
Urban population 202 371 
Rural population 150 204 
Labour force in agriculture 130 165 
Labour foroe in other sectors 198 398 
Souroe: FAO, policy objectives in relation to population, food and rural 
development; FAO/?JNFPA Seminar on Population Problems, Cairo, 1972. 
14. Table 3 shows that over the decade 1961-7l agricultural production in many countries 
failed to match population growth, end that while some (especially the Maghreb countries) 
improved their performanoe significantly in the second half of that period, agricultural 
output in others stagnated or declined. As a result of the failure of domestic food 
production in most oountries to meet demand generated by population and income growth, there 
have been increasing deficits in food and trade balances, or diversizf fmeign exohange 
earnings into food purchases at the expense of developare& investments. Several countries 
which were once exporters of cereals and livestock products are now no longer able to trade on 
Near East, for example, net imports of food rose in value more than fourfold between :;5:;8 
a regular basis and some have bsoome substantial importers (Appendix I Table 4). 
and 1960-64, fran $69 million to $292 million, end two-thirds of these imports consisted of 
cereal grains. The total import deficit in the Region in 1970 was around 7 million tons. 
lJ Turkey, although placed in Southern Europe in FAO's regional distribution, has many 
ecological and social characteristics in common with the Near l3ast countries, 
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Table 3: 
Jordan 
Yemen AoR, 
Syria 
Algeria 
A.fgha.uistan 
remen P,D.R, 
Saudi Arabia 
b.raq 
Tunisia 
Somalia 
ggst.&lt 
Libyan &R, 
Q-P- 
J%YPt 
Lebanon 
?4clorotxx 
Sudan 
Rate of Growth of Produsti*r2J 
. ..e.e.*.***.*.*O Percent 
6.0 
0,3 
1.2 
-2.7 
1.3 
22 
2e5 
1.8 
3*1 
2.0 
3.7 
2.4 
40 
0*8 
0,7 
6.8 
O,fJ 
3*4 
-0.3 
503 
d*Q 
0," 
?,6 
584 
-2,o 
-9,l 
0' 
1:; 
x*5 
be6 
3.2 
2@3 
3*0 
23 
2.3 
2,2 
Projected 
GrQwth Rates 
of Population 
_ rg70-80 
Miilions 
3.4 
::;' 
3.0 
2.6 
$2 
::: 
::i 
2.9 
2.9 
1.6 
2.6 
2.8 
l$ &ponentie.l trend* 
2 Pakistan includes Bangladesh. 
Sources: Production Growth, FAQ, t~Agrioultural Production in Developing Countries 
in Relation to ths Tt~~get~ for the Second United Bations Development 
Decade'0 * Monthly Bulletin of Agricultural Economics and Statistics, 22 (4), 
April 1973. 
pulation Growth. PAOl wAgricultural Commodity Projections", 1970-80, 
15. The reasons for the population explosion are well kno%+n and need no elaboration, The 
reasons for the insuffioient growth of agricultural output are less known and at the ssme time 
more complex. Also, as will be seen from Table 3, there are oonsiderable differenoes in the 
performance of the agricultural sector of the various countries of the Region. In some cases 
where agrioultural output has been growing as fast or slightly more than population (for 
inatanoe in Pskistan, Egypt, Iran and Algeria), food deficit is mainly the result of expanding 
demand caused by higher per oapita income and shifts from lower to higher quality foods. In 
other countries (for instance Syria) stagnation of produotion and consequent decline of the 
per capita availability of domestic output is probably only a temporary outcome of the 
disrupting effects of radical institutional changes (land reform), in the process of being 
overocme through the reorganization of supporting services and the strengthening of the new 
institutions. 
16, However, in many countries, including Egypt where agriculture is in many respects 
outstandingly efficient and technically advanced, a basic reason is also that land and water 
resources are under extreme pressure. The mm-land ratio (arable land per head of 
eoultural population) was 0.83 ha-,in 1962 and is expected to fall to 0.54 ha.by 1985. Only 
in South Asia and parts of South-Bast Asia (e.g. Java) is there comparable pressure of human 
population on natural resources. The decline in the rate of expansion of wheat and barley 
in most wuntries of the Region (App. I Table 3) despite the strong demand for cereals and 
rising imports, highlights the gravity of the problem, 
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17. What is not always realized is that there has also been a population explosion in the 
ruminant livestock sector (Appendix I Table 5). Animal numbers trebled in Turkey between 
1927 and 1960, rose from 12.4 to 29 million in Sudan between 194-4 and 1964, sheep and goat 
numbers in Egypt lose from 200,000 in 1955 to 650,000 by 1967, and in Baluchistsn, a 55 percent 
increase has been recorded over the last forty years. However, productivity per animal has 
fallen, with the net result that growth of the livestock sector between 1961-63 and 1966-68 
averaged *under 2 percent,r/ while projections of demand for meat and milk show that growth 
rates of 4.7 and 4.4 percent.would be required between 1962 and 1985 to meet requirements in 
full from domestic production, assuming current levels of consumption Fr capita. 
18. This highli#ts a basic dilemma of the Region, A number of countries, confronted with 
growing food deficits, have attempted to increase production mainly by%orizontal'expsnsion 
of cultivated area, using modern machinery. This expansion has almost always been at the 
expense of natural grazings, although these were often already at or in excess of their 
optimum carrying capacity, and has seriously exacerbated the traditional conflict between 
cultivator and shepherd and between settled agriculture and nomadism. In the Near East, for 
example, 9 million nomadic people with no land (only about 9 percent of a&cultural 
population), own 75 percent of the sheep and goats and nearly 60 percent of the cattle and 
camels, while many farmers own only draft animals. 
19. Yet, all reports on animal production in the Region emphasize that feed is the limiting 
constraint to increasing livestock production and the IHP Study estimates that in addition 
to a further *million tons of concentrates, the equivalent of nearly 2 million additional 
hectares of fodder8 will be required for the eleven major Near East countries alone by 1985. 
The capacity of the severely punished and over-stocked range to supply this addition is zero. 
A basic objective of research and development efforts must therefore be to resolve this 
conflict by promoting closer integration of crop and livestock production both within arable 
farmiw units and between the main land use zones. 
20. But there are other objectives of an equally crucial nature besides raising output of 
staple foods, some of which msy give rise to further conflicts in resource utilization, 
particularly in the irrigated areas; all of which will require considerable socio-econcmic 
as well as technical research for their resolution. 
21. There is a strong emphasis on self-sufficiency in the agricultural policies of 
practically all countries of the Region which can be traced back to adverse trends in the 
food and trade balances of the more recent period and to deep-felt political psychological 
motivations. However justifiable this may be, and even if successful in the sense that it 
will stimulate a more rapid increase of food output, self-sufficiency will probably not be 
the main, and is certainly not the only,,contribution to economic development expected from 
agriculture. 
22. A striking conclusion from Table 2 is that in spite of the expected migration from 
rural to urban areas and of a much more rapid expansion of non-agricultural employment, 
rural population will continue to increase , and, with the exception of a few countries 
(Cyprus and Saudi Arabia, for example), will not reach its peak within the present century. 
In the Magbreb countries, problems are of a similar nature because rates of population growth 
are expected to be around 3.4 percent in 1970-80, as against an average of 3.0 percent for 
the Near East as a whole. 
23. lore employment opportunities in farms and rural areas will thus be essential to 
accommodate the future inflow into the labour force of the great number of young people; 
this is a formidable task given the present level of disguised rural unemployment, especially 
in rainfed areas, but it is &SO a key objective of E@ypt even with its intensive agriculture. 
And finally, several countries apart from the main oil-producers, will have to rely on the 
agricultural sector for a major contribution to the process of capital formation necessary for 
further and accelerated economic development. 
lJ i.e. 1.7 percent in E&q&; 1.1 percent in Turkey; 0.8 percent in Iran; 1.8 percent in 
Afghanistan; 2.2 percent in Iraq; and 3.2 percent in Syria. Only in Sudan and Cyprus 
(7.1 and 12.6 percent respectively) has there been a substantial increase. 
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24. In view of the difficult climate and.the constraints imposed by shortage of water and 
land on the range of possible alternatives to increasing output, income and employment in 
agriculture, it will be appreciated that national agri&Ltural policies and programmes are 
faced with a difficult task in reconciling and ccmbining a multiplicity of goals and measures; 
they will have to rely for success much more than they have in the past on new sources of 
knowledge suited to the specific conditions of the Region and of each country. Several 
countries (for example, Eespt) are drastically rethinking the ,ggs of their agricultural 
policy, with less emphasis on aut&qv and more on employment and foreign exchange earnings. 
Tat achieve this may require new technical approaches and wholesale restrractw+.ng of 
agricultural systems and institutions, reqniring systems research of a complex and multi- 
disciplinary nature to provide sound guidance to national planners. while the physical 
obstacles to increasing output are often obvious (although much more systematic study and 
research will be required before they are better understood and can be ameliorated), the 
constraints posed by social and economic conditions are not less stringent even if less easy 
to observe and to grasp. Recent trends in mechanization policies and in the use of capital 
intensive technologies show how these constraints may in fact be overlooked. 
25 D In a few countries of the Region (notably Afghanistan, Iran, Sudan) there remain 
important under-utilized areas of good rainfed land which could be brought into cultivation 
but* in most cases, both land and water are limiting constraints on "horizontal expansion" 
of arable fsrming. A clearresearch objective for most countries must therefore be to increase 
the productivity of farming in the Region by Vertical expansion* through more effective. 
utilization of land and water resources; either through increasing yield per hectare of 
individual crops, or by increasing output per unit of time through intensification or 
integration of-enterprises (parti&lsrly crops and livestock) or-both. It may also, however, 
be possible by this means to increase value added from the system by changing the enterprise 
mix, and this is an increasingly important objective of national policies. 
2El. It is also desirable that agricultural development programmes should strike a better 
balance than they have in the past between output-increasing and labo;rr*aving technologies, 
and to adjust upward only gradually the ratio of capital to agricultural workers. In the 
absence of such precautions, the '(package deal" approach to agricultural development which is 
being advocated will often not be effective or will have to be concentrated on restricted 
areas or branches of production. The latter would tend to enhance rather than to check the 
undesirable ~~dualiss?~ already existing between the traditional agriculture, hardly touched by 
technological change, and the highly mechanized farming adopted from the "developed" world. 
27. It is thus evident that short-term problems such as increased domestic food supplies 
cannot be tackled regardless of the long-term trends, for this would probably only compound 
difficulties in future years. For example, over-emphasis on self-sufficiency msy lead to 
neglect of ccmpsrative advantages for export commodities, and of efforts to strengthen intra- 
regional cooperation and trade; to depletion rather than conservation and development of 
natural resources; to excessively rapid migration from rural to urban areas; to increasing 
disparities in per capita income and living conditions between the population dependent on 
agriculture and other seotors as well as among inoome groups within each sector. 
28, The task for agricultural research and development progremmes in the Region is thus 
much wider than is implied by any requirements of production or domestic demand, formidable 
as these msy be. It is no less than to lay a broad foundation for modern agriculture in a 
region of predominantly arid or semi-arid climate, where the considerable physical and social 
obstacles have, until recently dictated extensive and simpls systems of crop and livestock 
husbandry, and a largely self-contained agrarian society geared to those traditional systems. 
29. Althou& the countries of the Near East and North Africa are less well endowed by 
nature and have less undeveloped resources than many other developing regions, it has been 
emphasized both in the Indicative World Plan (IMP) and in a more recent study by Clawson & 
& that the potential of this Region for agricultural growth is by no means exhausted. Its 
lsnd is often under-utilized and badly utilized, its irrigation and drainage potential is 
capable of substantial development, its farming practices are often archaic, and use of 
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inputs, as well as output per hectare, lag far behind those in some other countries with a 
similar environment. Given appropriate improved farm technology suited to local needs, relief 
from inhibiting social and institutional constraints, and progressive national farm policies, 
a new dynsmism can be created in the agricultural sector. 
30, The extent and speed with which this can be achieved, however, will depend in no 
small measure on a systematic and well coordinated approach to the generation and application 
of new knowledge, both to improve productivity on the fsrm and to guide decision-making at 
all levels, The following detailed exposition of problems by main ecological and land use 
areas attempts to highlight the basic differences and common features and thus to introduce 
the research priorities identified by the Mission, which are the subject of the succeeding 
chapter, 
B. The Stratification of Agriculture in the Region 
31. The agriculture of the Region can be stratified for purposes of problem definition 
into three broad land use zones: 
(i> 
(ii) 
(iii) 
32. 
irrigated agriculture - often quite complex, with winter and summer cereals, 
vegetables, "industrials crops - particularly cotton, and forage crops for 
livestock. In some countries vegetables and fruits, especially citrus, are 
occupying an increasing proportion of the irrigated land (Appendix I Table 6). 
Although only about 30 percent of the arable land in the Region is irrigated 
it is estimated to contribute some 60 percent of gross value of agricultural 
production. 
rainfed agriculture - crop snd livestock production, with winter cereals, 
(especially wheat) in rotation with fallow, occupying 90 percent of the arable 
land in a virtual monoculture. Forage crops rarely represent more than 
5 percent of cropped area and livestock subsist rather than being 
productively fed, save at peak working periods. Olives, vines and 
deciduous fruits are the other main crops, especially in the laghreb and 
Lebanon, 
arid steppe (rsngeland) and mountain pastures - solely used for livestock, 
typically at very low levels of productivity. 
The extent and importance of these zones is summarized in Table 4 below; a more 
detailed breakdown is given in Appendix X Table 1. 
Table 4: * Land Use Zones in Rear East and North Africa ('000 haI 
Rorth-West Afrioa 
Source: PA0 Production Yearbook 1971, Vol. 25,, ALAR (Aresvik and Rreidy). 
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.33. While Table 4 does not of course show the within-zone heterogeneity - (for example 
some so-called irrigated land is not served by organized facilities but by traditional systems 
:Largely dependent on seasonal run-off and is perhaps worse off in terms of production 
bcapacitjr than the better rainfed areas) - it serves to illustrate both the significance of 
irrigation to agriculture in the Region, and the considerable differences between countries 
in its relative importance. 
34, At one end of the spectrum is Egypt where the production of crops is wholly dependent 
:on the waters of the Bile and some recent groundwater development, and Pakistan with over 
i;O percent of its cropped area under irrigation. In the middle are the group of the larger 
Hear Eastern countries (Syria, Iraq, Iran and Afghanistan) where 10 to 40 percent of the 
arable land is irrigated, but where also substantial agricultural production is derived from 
rainfed farming, The Maghreb countries (Morocco, Algeria and Tunisia) although at the "w 
end of the irrigation range with only 2 to 4 percent of their arable land under irrigation, 
also have considerable areas of "Class A*' rainfed land. By contrast several countries of 
the Arabian Peninsula have neither good rainfed lend or major irrigation potentials. 
35. While these variations in dependence on irrigation create different weightings in 
national research priorities, there are nevertheless broad enough homogeneities in the 
problems facing several countries of the Region both within and between land use zones, to 
make a regional approach to much of the research which requires to be done feasible and 
fruitful. 
36, It is generally accepted that the lower precipitation limit for subsistence dry land 
cropping (to wheat and barley) is about 250 mm; but most of the areas under 300 mm are 
marginal for cropping and the greatest potential for crop improvement is under irrigated 
conditions or in rainfed areas where annual precipitation exceeds 400 mm. Howeveqmuch 
research to gather basic data will be required if the agricultural potential of the more 
?avourable areas is to be effectively exploited. 
37. For example, although the distribution of the major soil groups has generally been 
determined, soil management studies have not been common. Few countries have made agro- 
climatic surveys of the type required by agricultural planners. In the main much more, and 
more reliable, information is needed on land capability, cropping potential, response to 
fertilizers, and on how to handle soils with regard to erosion control, drainage, and water 
retention for plant growth. Terracing is traditional, but the value, cost and benefits of 
t,he various methods of soil conservation and water retention have not been sufficiently 
studied even though this could have important implications for increasing value of production 
per hectare in rainfed areas, and for providing rural employment. 
33. While the potential of the irrigated and the better rainfed agricultural zones is 
under-utilized, that of the marginal cereal cropping areas and the natural grazings is 
seriously over-exploited. There is 811 urgent need to decrease pressure on the land in these 
areas. This could be achieved by withdrawing from cultivation some of the marginal arable 
land, where the probability of obtaining a profitable crop is only 3040 percent; by better 
integration of crops and livestock within farms in the settled farming areas; and by 
t*stratification@@ of livestock movement between the different land-use zones. For example, 
the rangelands would continue to be the main sheep breeding areas but instead of trying to 
carry animals to slaughter weight they would be sold off the arid range or mountain grazings 
as unfinished or Vtstorett animals to feedlots or to the better watered rainfed arable or 
irrigated crop areas for fattening. By increasing offtake in this way the grazings could 
'cse better protected from further deterioration and the long process of regeneration begun, 
39. Success, however, would depend on changes in arable cropping systems to grow more 
forages, on improved transportation of animals from the range to rainfed or irrigated crop 
areas or to feedlots, and on the proviaion of grain silo capacity and other dry fodder 
storage facilities to buffer against fluctuations in livestock feed availability. 
40. In any integrated ruri?Q deve~~~~~t plan eack land use zone has an important role to 
play; and a major aim of research should be to find means of fostering their inter-dependence 
and decreasing the cmpetition between and within them which has most often been the rule in 
the past, and wkich has kad such devastating effects on tke environment, 
41. Abuse of land continues, ~spe~i~ly o.Gtivation withou t conservation 522 steep slopes, 
sandy soihs and in marginal areas9 and ever-grazing and grazing in areas which should be 
protected. Ail. such activities have bac:sd and forward r%perfxssions on the land use 
zones) resulting in destruction of trees and other cover on watershedswith oonsequent erosion 
and n*zl-off, leading to flooding9 silting, and Lerlo -n.g of mar% fertile lcJwh%nd and 
irrigated areas0 Tkese hazards are perkap ore severe in this Region tkan snqwkere else on 
earth, because of tke nature of its soils d topography, tke reme population pressure on 
the arable land, its peculia, 7 climate (sridity combined with kigh intensity rainfall), and 
the extent to wkich 'historical morasses kave already so desperately damaged its natural 
resources e 
43. The ecologica complementarities between zones of different production potential must 
be translated into production eomplementarities if the overall productive capacity of the 
Region's agriculture is to be mobibized to meet its sooio-economic goals. KiLti-disciplfnary 
tecknical azld farming systems researck, as we32 as maero-econcmic research related to agrarian 
structure, production incentives, and market or ization, will be required to achieve this. 
These over-riding objectives of researok rnx& be kept firmly in mind in considering some of 
the individual problems which are considered below, 
44. Water is frequently the major constraint to the development of agriculture in the 
Region, and the demands upon water resources increase every year to meet both agricultural 
needs and rising urban demand. Nevertheless, after a careful study of national plans and 
irrigation development potentials, the IW envisages only a relatively slow expansion of the 
area irrigated in the Rear Bast (0.8 percent per annum> in view of the high costs of 
developing water resources and equipping land with modern irrigation and drainage systems. 
45. Water is therefore both a scarce resource and an expensive one in terms of initial 
investment and of opera-kion and maintenance of systems* 'Pet, as indicated earlier, irrigated 
crop yields are typically no more than a third of those attainable under good farm management, 
and cropping intensities are low with 32 percent of the land under fallow. This suggests 
widespread inefficiency in water use and m ment and given the fact that the cheapest and 
more accessible resources have already been tapped, there is a strong case for assigning 
high priority to improving on-farm water use practices for intensified agricultural 
production. The TAC has already emphasized this as an important objective. 
46. Over time knowledge has been acquired which could have been employed in upgrading 
irrigated agriculture to a much wider extent than has actually occurred. One reason for this 
failure to apply i.: op: farms is inadeqwtely staffed and organized extension services. Other 
reasons include the low level of farmergs skills to apply correctly new and betPer techniques, 
their lack of capital to prepare land properly for controlled water use* and the poor 
functioning of credit services. Im addition, reseasok has not always produced sufficiently 
conclusive results and practical recommendations for on-farm use, 
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47 To some extent these problems have arisen as a result of factors beyond control of 
t,hi farmer such as the generally insufficient water storage capacities for year-round intensive 
farming, combined with heavy conveyance and distribution losses, and the archaic fixed water 
rotation schedules on which most irrigation systems in the Region still operate, with little 
or no regard to climatic variations and crop demands. In some cases the area commanded has 
been over-extended de1 iberateiy, in order to provide irrigation to more farmers but at a lower 
level of intensity, although this can both seriously restrict the cropping options and 
resultant farm incomes and lead to salinization, This is another example of the dilemma of 
reconciling short-term benefits with the long-term conservation of resources which constantly 
faces planners under the sort of pressures mentioned earlier in this Chapter, 
48. Nevertheless, studies have shown that even where water is continuously available the 
farmer is often guided more by tradition than by knowledge of actual. crop requirements. 
Sometimes water is used just to maintain water rights where water is scarce, To improve this 
situation and to help amortise investments, economic incentives aimed at more efficient water 
use are imperative. One way of doing this is by charging for water on a per unit basis 
wherever the allocation and delivery system makes this feasible. Bowever, it was observed 
that in the few speoific projects in the Region where unit rates for water have been introduced, 
it,s cost did not exceed 3-5 percent of the total value of production and 5-10 percent of all 
direct production costs, Thus, a 20 percent saving in water hardly affects the economics of 
production. Moreover, the technical research criteria on which to base a sound fiscal water 
policy are as yet inadequate and need tither refinement for practical project and farm 
application. 
49. Waterlogging and salinization of the soil are seriously affecting crop production on 
a large part of both presently and potentially irrigated lands of the Near Fast and North 
Africa. The percentage of salt-affected and waterlogged land in some major irrigation areas 
in countries such as Pakistan, Iraq, Syria and Egypt is as high as 30 percent to 50 percent. 
The problem is expected to become more serious as irrigation is expanded to serve less 
favourable soils of the deltaic and river vallq bottom lands and as water use is increased 
in more extensive cropping pattern without simultaneous provisions for adequate drainage and 
salinity control. It is estimated that even now, on a regional basis, the rate of development 
of new land is barely keeping pace with that of land going out of production as a result of 
severe salinity. In most cases it would be feasible to reduce and maintain soil salinity at 
low levels by drainage and leaching, followed by the use of good irrigation practices. In 
other cases, owing to factors such as poor quality of irrigation water or low soil permeability, 
it will be neoessary to tolerate some degree of salinity, employing water, soil and crop 
management practices that minimize the problem. 
50. Soil salinity is an old problem and has been the subject of much research, resulting 
in a good understanding of the basic aspects that have broad application. The Mission believes 
therefore that there is little justification for additional research on these basio aspects 
in the Bear %st and Worth Africa. However, detailed techniques for achieving reclamation, 
and the development of water, soil and crop management practices that prevent or minimize the 
adverse effects of salinity are highly dependent upon local conditions. 
51. Relevant research throunh field investigations on a pilot project scale, combined with 
detailed studies of shallow and deep groundwater movement, are required to establish guidelines 
for drainage and leaching in conjunction with irrigation development in virtually all of the 
present and future irrigated areas an the Bear East and North Africa. 
52. Important problems i 
calcareous, coarse &.ndy,an & 
igrne irri&ed eonee arise from the ocourrence of msiferoas, 
ighly impermeable soils. Gypsiferous soils pose great problems 
for the construction and maintenance of irrigation works. In addition little is known about 
the evolution of the powdery gypsum material under continuous water application with and 
without the use of fertilizers. Although the occurrence of these soils is limited to the 
northern parts of Syria and Iraq, investigations axe required since the particular areas 
present an important potential for the future developmen of irrigated agriculture in those 
countries. 
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53, Calcareous soils are more widespre&d in the Region and preeent proPllemme of crust 
formation, maintensnoe of soil moisture, availability of plant nutrients and secondary 
salinization, Sandy soils cover vast areas and their mope efficient use would greatly 
contribute to a@.tia$tural development. Tne introduotion of triokle irri ion maintaining 
non-stress conditions of soil moisture offers new perspectives but its use 80 far been 
limited to specific high value cash crops. The f ibility of improving the waterholding 
capacity of the soil by using ohemioals abundantly available in some e es as by-produ&s 
of the oil industry has not, yet been widely tested. The development o ly impermeable 
soils~remains most problematic, parti&l.arly on account of the risk of inization, 
54, In some areas soil research will &aye to precede the deqJ~lo~~t of irri ion 
projects, or will be fundamental to permitting changes in cropping systems or mo intensive 
use of land in existing projects. But in many cases it can be conducted in parallel with 
investigations to raise the efficiency of on-farm water use; for examp%e to provide better 
drainage and salinity control, improve delivery systems, develop more effective methods of 
land preparation, fertilizer use and weed control (on all of which information is deficient), 
and to work out the optimum mix of enterprises for intensive farming involving multiple cropping 
,or crop/livestock systems. 
55. At present, for example, considering the searcity value of water9 the high cost of its 
development, and the multiple gods of national policies, it is arguable that cereals, mainly 
wheat, often occupy too large a proportion of most existing cropping patterns to achieve 
satisfactory returns. Respite the importanoe of wheat as a major food staple9 the potential for 
increased yield. resulting from improved varieties and its suitability as a rotation crop, 
a shift to more profitable in rial or other high value cash crops, such as fruits, 
vegetables, or intensive fora livestock systems9 $ie required to justify the use of expensive 
water. In addition the irrigated areas offer the major possibility for developing agro-based 
industries and thus oreating new job opportunities within and in relation to the agricultural 
sectore In Egypt, Sudan, and more recently developed projects in some other countries,, this 
trend is already evident. 
56, In relation to intensification the problem of the fallow deserves urgent attention 
(q.v, below) aa there is little justifioatihn for lengthy fallow periods in the irrigated 
except where there is insufficient water to irrigate all areas destined for cropping. At 
some of the fallow could be justifiably sown to leguminous forages and this would improve 
structure, permeability, nitrogen and organio matter levels, and at the same time provide 
forage for fattening of livestock, Rareover, as many of the irrigated areas are adjacent 
rangeland, there is ample opportunity for inter-zonal integration of crop and livestock. 
8one 
least 
esil 
to 
D* Some Major Problems of Rainfed ,Agri&ulture 
57. The main constraints to increasing crop production in the rainfed areas are the 
inadequate and erratic distribution of rainfall, soils that are generally deficient in nitrogen 
and phosphorus, and large exeas that are badly eroded. 
58, Because of these constraints9 yields of the main crops are often low end also unreliable, 
with high risks attendant on the use of purchased inputs, particularly fertilizer. However, 
even where inputs are freely available to farmere and conditions are relatively favourable to 
their use, they are frequently used inoorreotly for lack of information on the best methods 
of lend preparation and sowing, on the optimurm type, quantity,methode,and timing of fertilizer 
application, and on weed control practicee. 
59, Nor, until recently, has much research been direoted to developing a balanced package 
of practices, including high yielding varieties; investigations mainly being focused on 
individual components or factors of production , 
fertilizer trials. 
or at best limited combinations, e.g. variety/ 
The edvanteges of the integrated approach have been convincingly demonstrated 
in Algeria9 Pakistan, and Turkey, where rainfed yields from the Mexican wheata have been as 
high as 3 tone/ha in the milder and better watered areas. 
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60. However, a good deel more research is still required to improve varieties of winter 
sown cereals for rainfed conditions. With wheat there ere problems related to adaptation to 
drought and cold, to diseases specific to the Region, and to market requirements. The durum 
wheats, for which the Region is particularly noted, have until recently been neglected, and 
require much more attention. 
61. The situation is even worse in rsspect of barley, of which nearly 10 million tons are 
produced in the Region - over 60 percent of the total for all developing countries. very 
little has been done either to improve local land races or to breed hi& yielding varieties 
suited to more favourable rainfed or irrigated lends. 
62, In view of the importance of cereals to providing calories and protein in the diet 
(Appendix I Table 7), as well as their being the main source of income and employment in 
rainfed areas, this neglect is surprising. 
63. A research problem of crucial importance is the value of fallow, the justification 
for which is unclear. If uncultivated it provides weeds and stubble valuable for grazing, 
but under these circumstances neither conserves moisture nor accumulates nitrogen. If the 
fallow is cultivated moisture and fertility may be conserved but the evidence to support 
this is conflicting, and bare fallawing may be practised simply because there is not enough 
draft power for a farmer to crop all his land every year and because it faoilitates more 
rapid soil preparation in the often critically short sowing season. It may also offer a 
safeguard against diseases such aa "Take-alln resulting from c.ontinuoue cereal cropping, and 
mey even be employed as a means of establishing and maintaining usufruct rights which 
would otherwise be lost, 
64. Although the utilization of the fallow has been under study for some time in a nwnber 
of countries, there is as yet insufficient empirical information Available on the type of crop 
to replace the fellow and on its rationale in relation to soil moisture conservation. 
Despite convincing evidence that under certain circumstances the cultivation of leguminous 
forage crops instead of fallowing can actually raise yields of the subsequent cereal crop 
as well as provide a basis for increasing income by introduoing livestock, most farmers remain 
firmly wedded to the conviction that any practioe other then fallowing will depress subsequent 
cereal yields, Since cereals ase the lynchpin of the rainfed cropping system unwillingness 
to take risks is understandable, 
65. A major research thrust under a wide renge of conditions aimed at providing conclusive 
enswers concerning the value of fallow, and the effects of crops which might be used as 
alternatives on the yields of staple cereals, is therefore required to provide the basis for 
guidance to farmers end national planners as to the possibilities of change in the rainfed 
cropping system. 
66, Coupled with the problem of the fallow, there is a wide range of problems - ecological, 
technical, and socio-economiosl-related to cultural pradioes. These include the timing of 
tillage, the degree of tillage; the possiblerole of minimum tillage; the rate, depth, and 
time of sowing; the role of sod-sowing with and without herbicide; type, rate, frequency 
and eoonomic returns from the use of nitrogenous and phosphatic fertilizer application. 
Research in many countries of the Region has confirmed the need for fertilizers, deficiencies 
of nitroge 
B 
pd phosphate being particularly significant. The economics of soluble phosphatic 
fertilizer are likely to have a crucial beering on the prospects for introducing self- 
regenerating annual pasture legumes (or sown forage legumes or grain legumes) on what is now 
fallow land, especially in the better rainfall areas above 350 mm. 
67. In similar climatic and soil conditions in Australia, the combined use of soluble 
phosphatic fertilizers end annual self-regenerating legumes (mainly Medic- truncatul.a and 
Trifolium subterraneum) has doubled cereal yields and concurrently conferred improved drought 
tolerance, through improved levels of soil nitrogen and organic matter. This canbination 
of superphosphate with annual lemes has provided an snnuel increment of soil nitrogen 
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(for use by subsequent crops) valued at about lJ.S,9;500 million, quite apart from the feed 
supply of about 150 million sheep equivalents,L/ on what is now about 25 million ha,of 
leguminous grazed pasture. However, ourrent levels of phosphatic fertilizer use in the Region 
are very lsw: ocmperative figures from Australia are shown in Table 5. 
Table 3: Comparative Rhosphatic Fertilizer Use in Australia and hear East and M. Africa Region 
Rorth Africa 
r/ Includes permanent crops. 
2/ #ean consumption 1966/67-1970/71 
Source: FAO Production Yearbook, Vol. 25, 1971. 
Rote: In Australia approximately one-half of this phosphatic fertilizer is applied 
to sown leguminous pastures which occupied half of the arable area during the 
above period. 
68. In addition to possibilities of the use of fallow to promote crop-livestock 
integration, which probably offers the greatest potential for increased output end income 
from the rainfed areas; the economic possibilities and agronomic problems of rainfed grain 
legumes and oilseeds have not yet been studied adequately in the Region. 
69, Yields are extremely low and production uneconomic even at current high prices yet 
there is an apparent potential for improvement of yield and suitability for mechanical 
harvesting. The potential role of these crops in rainfed ferming systems requires assessment 
in relation to nitrogen fixation, moisture conservation and yield of other crops in the 
rotation, and economic returns relative to the alternative of using small-seeded grazed 
herbage legumes in the rotation. However, in the case of the grain legumes it is not yet 
clear whether some genetically imposed oeiling on yields would remain even if know pest, 
disease, and cultural problems could be resolved. 
E. Some Major Problems of the Rangelands 
70. Because of the aridity of the climate and over-stocking of the range, production E 
ruminant animals is poor, 0aTmt of mortality high and fertility low, while those stock which 
survive are slow to mature, As a result of most natural pastures drying up in early summer, 
the high risks attendant on trying to carry young stock into a second year on range 
grazings and the traditional divorce of livestock and crop production in the Region, stock- 
ownere are forced to sell unfinished animals for slaughter at extremely uneconomic weights. 
These could probably be doubled and finish improved by transferring stock to a higher plane 
of nutrition on cultivated forage crops or pastures or in feedlots, 
g Sheep number P (7 x cattle number). 
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71. Although there is an obvious need for closer integration of animal end crop 
production, which could be of mutual benefit to both sectors and conducive to the conservation 
and improvement of natural resourcest very little red progress seems to have been made. 
There is evidence that much of the degradation of the semi-arid rangeland has oocurred 
recently, in some cases avated by the development of groundwater supplies which has 
encouraged human populat prEW3UHS. Rednoing the perme&nt huasn population in range 
areas would greatly ease the grszi pressure; but there are great socio-economio problems 
in resettling substantial nmbers of nomadic or transhumant peoples who have considerable 
skill in animal husbandry but little or no knowledge of crop production. Moreover, nomadic 
and transhumant systems, if properly controlled, are an efficient means of utilization of 
mewe natural resources. 
72. Any hope of arresting the &&her deterioration of the rengelands will therefore 
depend largely on positive action programmee by governments to restrict livestock numbers 
(e.g, grazing licenses iseued in Iran) combined with measures to provide greater insurance 
against climatic hazards such as the provision of fodder reserves. Such action programmes 
must be supported by positive steps to prevent further encroachment on the rengelends by 
mechanized ceredi farming, and to provide better outlets for livestock from the range 
direct to market,or preferably to feedlots or fattening areas in arable lend. 
73. Progress will not result from simple technological findings: the process must be 
gradual: there must be incentives; it will require multi-disciplinaq studies involving 
agronomy, animal production and social and economic fields. However, the experience in 
Cyprus,for exsmple, is encouraging: with incentives 9 proper guidance, and due attention to 
the whole oomplex including provision of credit and organized marketing of farm produoe, 
farmers have cleerly gained financially from crop/livestock integration (Faulkner 1972). 
74. While the economics of range regeneration in arid areas are dubious, there are some 
areas in the Region, notably in the Meghreb, where there is considerable soope for pasture 
improvement on well watered hill country that is too steep for cropping. Indications 8x-e 
that native legumes and grasses in these areas would respond to phosphatic fertilizer 
application, thus increasing the grazing capacity; and at the same time stabilizing soils, 
preventing a great deal of run-off with consequent sheet and gully erosion, siltation of 
water storage works) and flooding. While many of these problems require application of well 
known soil conservation principles, certainly some collection and testing of pasture species 
and field fertilizer experimentation is required. In some cases, this work could extend into 
the fields of aerial sowing and fertilizing where there are specific problems of watershed 
protection. 
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TEE RESEBRCH PRIORITIES 
I; EFFICIENT LARD AND'WATER USE 
A. Improvement of Basic Data for Land and l?ater Development 
75* The Mission was seriously hampered in its work by the lack, or at least by 
the non-availabil2ty to it, of general information on climate and soils for land use 
planning. Ibnerous surveys and studies, particularly on soil and land clebssifioation, 
have been carried in most of the countries in the region, but many of the early sur- 
veys were not geared to produce the type of information essential for agricultural 
development planning. The more reoent work on land capability is very useful but the 
coverage is still jflcomplete,with priority having been given to specific: project areas. 
The result was that none of the oountries, with the exception of Tunisia, oould 
readily provide GOuntry-wide maps presenting the eoologioal information required for 
evaluating lend use potentials. The network of agrOmeteorologica1 stations is far 
too thinly spread over the huge areas involved3 more9relatively simple, stations 
should be installed in areas of major agricultural importanoe. In addition to the 
collection of more data, the cavailable data should be muoh better used for correlation 
of elimatio and soils information with crop yields and crop phenologioal observations 
(including diseases and pests). The preparation of guidelines for equipment install- 
'ation 8ud at8ndardiaed surveys and observations, the coordination of analytical pro- 
grs&mes and the organisation. of information exchange is an important end urgent 
priority. 
B. Priorities for Field &ale Researoh in Irrigated Farming 
(i) Irrigation methods end practioes 
76. In spite of oonsiderable work done in the past, there remains a continuing 
need for developing and improving design and operational criteria for all irrigation 
methods and practices (basin, border, furrow, sprinkler end triokle irrigation), 
taking into account the present 8nd future availability of labour and capital. 
Studies on methods and practices should cover those aspects which oontribute to the 
prevailing low effioienGy of on-farm water use. 
77. Major improvements Gould be aohieved by additional researoh in the following 
fields in which information is still'inadequate to formulate definite reoommendations: 
- Relation of irrigation to arop demands, partioularly during critical 
growth phases, and the frequenoy and depth of water applioation adapted 
to physioal charaoteristios of the soil types involved. 
- Preparation of the land for controlled applioation of water through 
grading end plenning of the surfaoe, supplemented by rotavating and 
sub-soiling for better infiltration and moisture distribution in the soil. 
- Inadequate drainage resulting in waterlogging and saliniz&ion, as is the 
case in most irrigated areas. Further researGh is required on methods 
end oosts of installation of open or oovered systems, inoluding materials 
for tiles and filters, end on the lowering of grOundW8ter by pumping to 
maintain, in oombination with leaching, the salt balance of the soil, 
- Development of standard designs snd materials for Gheap construction of 
on-farm irrigation structures, measuring devioes, and field canal lining, 
including the use of plastiGs,for more effective water use and better 
drainage and salinity oontrol. 
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(ii) Crop water requirements 
78. In'recent years much data has been oolleoted on crop water requirements but 
wide disorepanoies and inaccuracies exist in the information developed. This is 
primarily due to the 1-k of common methodology and the failure to use soientifioally- 
proven methods. Research therefore needs to be continued on water requirements 
aimed at the identification of potential msximum orop yields per unit of land as 
well as at optimising yields per unit of water. Crop water budgeting, recording 
all in and outflows of the soil-plant system under various conditions of moisture 
stress, and the physical and eoonomic effects of induoed early maturation or crop 
dormanoy during periods of peak water requirements calls for further study. 
(iii) Relation with other farminT oractioes 
79. Irrigation research in the region has suffered from the vertically- 
structured organisation of agricultural researoh in that relationships and inter- 
actions with farming inputs other thsn water have been given insufficient attention. 
Research aimed at more effective water use should involve multi-disciplinary studies 
to determine the optimum timing and methods of tillage; sowing, fertilizer plaoe- 
ment, pre- and post-emergence application of biooides and other cultural praotices, 
as well as the most suitable varieties for use in irrigated farming systems. Further- 
more, there exists the problem of compatibility between new farming systems and 
existing irrigation networks, and there is an increasing need to review and evaluate 
the provisions made in irrigation systems to meet speoifio crop needs (e.g., industrial 
crops, such as cotton, sugar beet or sugar cane) in the light of maintaining reason- 
able flexibility to adjust the system to a variety of other demands as dictated by 
changing sooio-economia oonditions. 
(iv) Irrigation of problem soils 
80. Because of the inoreasing pressure to develop aoils of lower quality for 
irrigated agriculture, a general awareness that further research is needed on their 
optimfun use . exists in the region as demonstrated, inter alia, by the resolutions 
of the Eleventh FAO Regional Conferenoe for the Rear ETlm This oonoerns: 
- saline and saline-alkali soils, for whioh guidelines for field 
experimentation have been developed, including the use of soil 
amendments to aooelerate the prooees of realamation; 
- ooarse sandy soils, for whioh the introduction of triokle irrigation 
offers good opportunities for the produotion of high value oash crops; 
- highly impermeable soils, which still pose major problems for 
development; 
- oaloareous and gypsiferous soils whioh need a better classification 
and muoh more detailed field studies to determine their behaviour 
under sustained irrigation application. 
(v) Use of water of lower aualitg 
81, Much of what has been said about the development of problem soils for 
irrigated agrioulture also applies to the use of moderately saline water from streams 
and groundwater for irrfgation. Many of the water resources presently available 
for develoment provide water of a quality onoe oonsidered unsuitable for irrigation 
in view of their high content of soluble salts. It has been proved, however, parti- 
cularly in recent experiments in Tunisia, that under specifically adapted practices 
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of irrigation and leaching, water of medium salinity (up to 3 C/l) can be bengficially 
used provided that it has a low sodium beard. As the trials in Tunisia were oarried 
out under rather Special oonditisns of soil and climate, additional research ia re- 
quired to develop conclusive information more generally applicable to the Region, 
82. This would also involve suoh aspects as recycling of drainage water and use 
of sewerage in crop produotion, salt toleranoe of crops and orop varieties and 
sensitivity of crops (e.g. vegetables) at certain growth stages, Sprinkler irrigation 
with moderately saline water creates a particular problem in areas most suitable for 
apsoiality crops where either soil conditions or limited availability of water does 
not allow for other irrigation methods. 
c. 8esearch Priorities for Baqbfed Farming 
ii) Eeed for additional and more specific agroolimatic data in rainfed zones 
433. Research on water conservation and management on rainfed land has been 
grossly neglected until now ) and th8 absence OE scarcity of agroslimatio data is a 
serious drawback in evaluating the potential for more intensive farming systems in 
the rainfed zone. As indicated above, more observations are required on the amount, 
variability and distribution of annual presipitation , inoluding the duration and 
intensity of individual rain showers which feed the deeper soil layers free from 
surface evaporation, Equally important are air and soil temperatures in their 
relation to the rainfall season. Frosts or low spring temperatures can extend 
the growing season of oersals considerably beyond the rainfall period, incrsaeing 
the risk of crop failure, Bindspeed, ht.Mdityp and radiation measurements are re- 
quired to determine IDTP and EZ'A, little is known about the effect of snow cover 
on moisture infiltration and storage. 
(ii) S&l-water relations and agronomio praotioes. 
840 Whether or not it till be possible to inorease the intensity of land use in 
very large tracts of land with low to intermediate rainfall (250-450 mm) will largely 
depend on soil moisture oarry-over between seasons- Detailed studies on moistiure 
content of the soil under various systems of cropfallow or continuous crops will 
be needed. The relation with agronomio practices is obvious. Tillage practices, 
timing, rate and depth of seeding, appropriate fertilizer applications under conditions 
of limited moi&xre availability will oonsiderably affect the efficiency of water use. 
Elimination of the grazed fallow and replacing it with plowing or disoing after harvest 
would pr8vent loss of water absorbed by weeds, and reduoe compaction of the soil and 
loss of structure, thus increasing rainfall infiltration, but might on the other hand 
expose the land to greater risks of wind erosion and would compound the already 
serious animal nutrition problem. 
(iii) Intro&&ion of simulation models 
@a Considering the high inter-annual and seasonal climatic variability and the 
site differences in soil and other conditions, conventional methods of field experi- 
mentation will require a long series of years and alaranumber of sites. Although 
field trials will ultimately be indispensable, it might be envisaged in a first phase 
to feed agro-climatic soil and plant growth data into models, thus aooelerating the 
establishment of a more effective cooperative progremme of relevant experiments at 
selected sites in the various eoo-subzones. The use of simulation models could be 
equally important in other fields of agriaultural production, including farming 
systems. 
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D. Research of a lore Arndamental Nat&e 
86. The multitude of uncoordinated experiments carried out on the response of 
crop yield to quantity and timing of water application has produced a huge amount 
of data but failed to provide conclusive information of practical use. This is 
partly due to insufficient control of other produotion factors but also to the 
fact that knowledge about the mechanism of water movement in soil and plants is 
still incomplete. The conventionally accepted aonoepts of statia levels of moisture 
availability are an unsuitable and unreliable tool for understanding the actual 
dynamic processes* This is an area of research where joint work by plant physiolo- 
gists, soil scientists aad agro-hydrologists should attempt to fill the existing 
gaps9 Considering the prime importanoe-of water in this part of the world, there 
are good arguments for undertaking suoh a reaearoh program8 in the Region provided 
that up-to-date facilities are made available.. 
II. INCREASING PRODUCTIVITY OF KEY FQOD CROPS 
87. To provide a basis for increasing yields, researoh is required on the major 
food and f@Sd crops of the re$ion, in particular wheat and barley3 While, as indicated 
above, more information must also be acquired on the problems associated with rotations 
and the use of land now regularly fallowed. This is discussed further in sections III 
and V of this chapter. 
A. Crop Improvement 
(i) Wheat 
88. Wheat is traditionally the major food crop and provides the bulk of the 
calorie and protein intake. Over 20 peroent of the arable land is planted to wheat 
(a total,of 25 million ha. in 1971 if Turkey is included), and its economic and nut- 
ritional importance justifies ranking it as first priority in crop improvement work. 
(APP. I Table 3) 
89. Roth bread and durum (macaroni) wheats are widely grown and the latter commands 
a ready export market in yeare when produation is in exoess of national needs. How- 
ever, while there has been a good deal of research on the improvement of bread wheats; 
the durum varieties which are more speoifio to the ecologioal oonditions of the 
5~editerranean and Near East, and are grown almost entirely under rainfed oonditions, 
have not until recently been the subjeot of a major research thrust. This, however, is 
centred in Mexico and might more appropriately be undertaken in the Region. 
90, In rainfed areas the chief problem, both for bread and durum wheats, is 
yield instability due to unreliable preoipitation, with attendant high rieks on the 
use of purohased inputs, Yields may vary between seasone from under half a ton per 
ha. to five times this amount and are being further depressed by the extension of the 
crop into marginal areas. Clawson &+A estimate that with some reduction of the 
wheat acreage to concentrate on the better soil and rainfall areasvand improved 
management, rainfed yields in the "Fertile Cresoent" - Iraq, Jordan, Lebanon and 
Syria - could be increased to average 2+$ tons ha. 
91. However, adequate information is not yet available on economic levels of 
fertilizer or herbicide use for the different agro-climatic zones. The eoonomios of 
mechanization also have to be olarified and more work done on suoh cultural practices 
as type, number and timing of tillage operations, drilling asopposed to broadcasting, 
surface sowing without tillage (sod seeding), furrow drilling on the contour, seed 
rates and spacings, fertilizer distribution, and ohemical and mechanical weed control. 
Under favourable conditions the best cultural practices have doubled yields; the 
benefits under lower rainfall oonditions are still uncertain as past research work 
has naturally ooncentrated on the higher rainfall zones* Even if more information 
on inputs and cultural practices did not sucoeed in reduoing yield fluctuation, it 
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should hel? to raise the average level of rainfed yields in good years and bad. Under 
irrigated conditions, it should be possible to minimise yield fluctuations by correct 
use of inputs, better cultural teohniques, improved disease control, and the use of 
high yielding varieties. 
92. Considerable re3earoh has been done on bread wheat varieties in the region, 
chiefly at national institutes with assistance from the FAG regional programme and 
more reoently from CIMMYT with international support. A3 a result of these efforts, 
the area under introduoed high yielding varieties is now about 4 million ha. and in 
some irrigated areas their use &as led to yields of over 5 tons/ha. 
93. Nevertheless, a number of serious problems remains, especially of disease 
(e.g. Septoriahand of adaptation to specifio environmental conditions in the region 
which do not oocur in Mexioo. The variation in agro-olimatio zones from mild to 
very cold winters, aooording to altitude, means that breeding and varietal testing of 
both winter and spring wheats are required. Studies on the physiology of rainfed 
,wheat under different moisture stress conditions are also urgently needed. 
94. Breeding for earliness in high yielding varieties is a further important 
objective and success could have a double advantage. Under irrigation, it would 
permit multiple cropping or improved double cropping; under rainfed conditions it' 
would mitigate the effects of drought. It would thus benefit most of the wheat 
growing area of the Region. 
(ii) Barley 
95. While wheat production in the Beg&on (including Turkey) has risen over the 
last twenty years from 13.2 million tons to nearly 24 million tons, that of barley - 
the second major food staple has increased much more slowly from 7.1 to 8.3 million 
tons. This is mainly because wheat is the preferred human food but also because 
grain feeding to livestock is not widely practised and the value of barley as animal 
feed is not appreciated. Governmental pricing polioies have accelerated the relative 
decline of barley; as a result wheat has tended to replace barley even in the marginal 
areas where moisture limitation makes barley the more suitable orop. The areas under 
malting barley are increasing but the total area involved will remain small. up to 
now barley has been given low priority in crop improvement programmes. 
96. Nevertheless, under the better rainfed conditions and under irrigation there 
is oonsiderable scope for economic production of barley for animal feed; the identi- 
fication of recessive genes for high'lysine makes the possibility of developing highly 
nutritious barley varieties to improve the quality of animal feed, and eventually of 
human diets, an attractive objective. It is doubtful if breeding for drought 
tolerance is necessary in the local varieties as these are well adapted; the areas 
of lowest rainfall should, in any case, be returned to natural pasture. As with 
-.:hcat, varietal research work should be accompanied by rrork on culturai .>rzctices, 
economic use of inputs, and suitable rotations with other crops. 
(iii) Grain legulnes 
97. Although the grain legumes probably do not contribute more than 1C percent of 
total per capita daily protein intake in most countries of the IfLegion, the special 
balancing quality of their protein in terms of lilniting amino-acids gives them an 
importance to the diet out of proportion to the weight consumed. Nevertheless, their 
area has remained virtually static in rainfed land and very little is grown under 
irrigation except in the special oase of broad beans (Vicia faba) in Egypt. Total 
annual production from the I?ear East has remained at awl.3 million tons over the 
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last decade. Their generally low yields do not justify the hiring of labour for 
harvest and they do not easily lend themselves to mechanical harvesting, except 
possibly broad beans, They are generally grown on small farms with abundant family 
labour. 
98. Little work hEis been done on grain legume improvement and still less on 
disease and insect problems. Several countries have started plant introduction of 
the three main food grain‘ legumes, broad beans, lentils (Lens esculenta) and 
ohiokpeas (Cicer arietinum). At the College of Agriculture in Teheran University, 
over twelve thousand lines of chiokpeas, lentils, cow-peas, beans and mung beans 
have been maintained. A survey of the economic and agronomic problems, including 
the constraints imposed by lack of suitable varieties and/or machines to permit 
mechanized harvesting of broad beans- chickpeas and lentils is required to enable 
decisions to be made concerning the main lines of an accelerated regional research 
programme. 
(iv) Oilseeds 
99* Imports of edible oils are increasing beoause regional production is in- 
sufficient and the price of olive and sesame oils is causing an increasing reliance 
on cheaper imported oils (maize, groundnut, oolza, etc.). Despite the fact that 
the locally produced oil commands reasonable prices compared to international levels, 
the area under oil crops has not been increasing substantially. The increased 
production of edible oil in the Rear East (from 0.7 to 1.1 million tons a year over 
the last ten years) has been mainly due to the inorea3e in cotton seed production. 
Some introductions of safflower, sunflower, non-shattering sesame and oolza have been made 
made, but, as with grain legumes, their economic and agronomic problems, particularly 
disease and insect hazards, have not yet been studied. Their place in the rotation 
has not been determined under rainfed oonditions; work is required on the value of 
safflower and colaa as possible replacements for winter cereals; and on the value of 
sesame and sunflower as second crops uzader irrigation. New varieties of olives are 
giving yields up to 10 tons/ha. under good irrigated conditions. The possibility of 
introducing table and oil varieties to the Region needs to be further examined, 
(v) Intensive cropping systems 
100. Cotton requires mention because of its increasing importance during the last 
decade as a main annual cash crop under irrigation and its contribution to edible 
oil and animal feed production. A major problem has been how to fit it into intensive 
cropping systems in rotation with winter crops, especially wheat, owing to the 
relatively long period of maturation of both cotton and wheat. New solutions to this 
problem, which has only been studied adequately so far in Egypt, oould result from 
the shorter maturing wheat varieties now being developed, from the incorporation of 
winter vegetables, grain legume3 or shoAv -+--season fodders into rotations, and possibly 
from more deliberate attempts to develop qtiiek-maturing cotton varieties. Irrigated 
multiple cropping has not yet received the attention it deserves in the Region, and 
must be an important objective of future research. 
B. Recommended Priorities 
101. (i) A multi-disciplinary research programme on the best use of the fallow 
should be started. 
(ii) Work on cultural practioes and the eoonomic:: and social implications 
of mechanization under rainfed and irrigated conditions is required. 
(iii) CIMNYT~s work on wheat should be specifically adapted to the oonditions 
of the Region through an international centrg and.*toutreaoh" activities 
on wheat in the Region should be the responsibility of that centre, in 
cooperation with CI?MIT. 
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(iv) Any expansion of barley, even as an animal feed orop, will require a 
large researoh programme. This should be undertaken in an international 
as well as a regional context by a oentre located in the Region, 
(v) Surveys of the economic and agronomio situation and social value of grain 
legumes should be oarried out. Meanwhile, support should be given to 
the College of Agriculture of Teheran University grain legume collection. 
(vi) Surveys of the eoonomio and agronomic situation of oil seed crops 
should be oarried out. 
Items (v) and (vi) oould best be undertaken by an international oentre working in 
oooperation with the staff of the new FAO/UNDP projeot on ImipTovement of Field Food 
Crops. 
(vii) Breeding materials and information derived from other international 
institutes e.g. CIMMT (maize), IBRI (rice),, ICRISAT (sorghum and millet) 
are likely to become available on an inoreasing soale, and there is a 
need for a coordinated programme of adaptive testing of these materials 
to determine their relevance to the needs of the Region. No major regional 
breeding programmes on these orops are envisaged by the Mission, but 
multi-oroppimg studies designed to fit them into the most profitable 
rotations are oonsidered to be of major importance. In this context, 
the development of quick maturing varieties should be an important aim 
of all adaptive breeding work. 
(viii) Because of the need to develop more intensive systems of land use in 
irrigated areas, the place of cotton and other long-season crops in 
rotations must be re-examined. 
III. II?CREASII!?C EuI4IIUW LIVESTOCK PRODUCTIOI? 
102. The produotion of meat, milk, wool end mohair from grazing ruminants is a 
fun&ion of yield, percentage utilization and the withi&animal efficiency of con- 
version of pasture or forage. In the region embraoingthe I'?ear East and l'Jorth Afriba, 
the outstanding constraints to iincreasing produotion/head, -ed_prpduotion/unit 
area/-unit time, are the generally low yields of pastures and forage crops and the 
relatively poor effioiencay of conversion of feed into animal products by many of the 
native breeds. 
103. Shortage of grazed pasture or forage is frequently aggravated by specific 
shortage of dietary energy in winter and dietary protein and energy in summer. Also 
there is the overriding problem of laok of reliability and continuity of supply of 
pasture or forage, or stubble grazing, or conserved supplementary feed. As indicated 
earlier, one obvious way of improving the feed supply in both quantity and quality 
is by the introduction of leguminous pastures and forages into the crop rotation in 
both the rainfed and irrigated crop zones. This improved crop/livestock integration 
should lead to a substantial reduotion in the fallow, improve cereal yields, and at 
the same time provide a more stable and improved farm income. 
104. A major factor relating to the efficiency of conversion of feed within the 
animal oonoerns the age at time of marketing: a high priority in research is to 
examine systems that ensure that animals reaoh an adequate bodyweight at a younger 
age. This will involve not only better feed supplg bu-t also attention to general 
livestock husbandry practices, animal health and in the long run, selection within 
existing native breeds and cross-breeding with exotic breeds. This links with studies 
on pasture and forage crop productivity insofar as nutritive value, particularly di- 
gestibility, and the general and specific role of fodder conservation end supplemental 
- 24 - 
feeding are concerned. For example, the supplemental feeding of underfinished lambs 
to ensure earlier offtake from rangeland has biological, eoonomio and ecological 
implications. Though feed may be relatively expensive, the oost of this supplemen- 
tation has to be assessed against the alternative of having to retain the lambs for 
a longer period thus aggravating the pressures on and deterioration of the rangelands. 
105. For the Region as a whole, the six broad research topics listed in order of 
priority below are the most urgent ones related to increasing production from ruminant 
livestock. All involve multi-disciplinary studies and are to a considerable extent 
interlinked. The first three topios on the ecology, production, management and 
utilization of sown pastures and forage, together with the role of fodder oonserva- 
tion and supplementary feeding (including feed lots) involve the crucial problem of 
increasing feed supply for ruminant livestock. As the plant introduction and 
testing programme will need to be orientated mainly toward pasture and forage legumes 
(particularly within the genera Medicago, Trifolium, Vicia, Pisum, Lathyrus and -- 
Onobryohis) this will involve cooperative studies on prodlJcticc from the fallow area 
and the general integration of orop and animal husbandry practices. It is envisaged 
that these studies will be concentrated in the main within rainfed agricultural areas 
with mean annual rainfall not less than 350 mm. 
106. The fourth research topic on rangeland ecology and management is envisaged 
as part of the overall plan of multidisciplinary studies to facilitate inter-zonal 
movement of livestook to alternative fattening areas, or feed lots, with the aim of 
reducing grazing pressure on the rangelands and conourrently to seek ways and means, 
by research on management prooedures, to arrest further decline in the produotivity of 
the rangelands. The revegetation of denuded steppe would seem to be economically 
impracticable unless for a very speoifio purpose when well-known pitting and furrowing 
techniques to catch seed and water may be feasible. On mountain pastures there may 
be justification for revegetation if there is a problem of protecting watershed areas 
and for lim ited research related to applying aooepted principles of soil conservation. 
107. The fifth and sixth research topios, oonoerning the-improvement in potential 
productivity per head of ruminant livestock, though of considerable importanoe, must 
be subsidiary to the main problem of ensuring more and better feed on a continuing 
basis. However, beaause of the long term nature of animal selection and breeding 
programmesit is desirable that these studies should, after a careful survey of the 
Region to assess problems and prospeots of ensuring the most benefit in relation to 
research effort, proceed as soon as practioable after the research programmes on 
pasture and forages are initiated. 
(i) The Ecology and Production of Pasture and Forage Species 
108. Of high priority is the evaluation by botanical survey, of existing native 
and natural pastures in some of the higher rainfall areas (e.g. hill pastures of the 
Maghreb countries) to assess the likely role of fertilizers to encourage pasture 
growth, especially annual legumes, for increasing livestock feed supply and for 
protecting the soils from erosion. This would be followed by fertilizer experiments, 
with and without the sowing of additional seed, in the following autumn to assess 
potential dry matter yields in various agro-climatic zones. 
log. A major research programme should involve the colleotion and evaluation 
under various fertilizer and grazing management systems of both indigenous g 
g Inoluding re-introduction of species originally from the Mediterranean Basin. 
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and introduoed pasture and forage legumes and, to a lesser extent, grasses including 
salt-tolerant species. Methods of establishment, and the persistenoe, seed production 
and self-regeneration of these speoies require study. As light competition, andfor 
moisture stress, will determine potential dry matter production in most situations 
(i.e. total yield of dry matter will be correlated with density) the main emphasis 
should be on ease of establishment, seed produotioqre-establishment and persistence 
in the annual legume species. These studies should extend to dormanoy and hard- 
seededness in relation to persistence through *e period of cropping. Fertilizer 
and plant proteotion requirements will also need assessment. (This research topic is 
linked to topic ii). 
(ii) The Management and Utilization of Pasture and F'oraae Swoies 
110. Research is needed on the soil-plant-animal interrelationships of stocking 
rate, grazing method and type of livestook on both sown pastures and forage crops; 
also on the manipulation of potential annual dry matter production by use of speoial- 
purpose pastures and forages, by fertilizers, by supplementary watering, etc.; and 
'the utilization of the pasture or forage by in situ grazing, zero-grazing and other 
methods. (This research topic is linked to topics i and iii), 
(iii) Fodder Conservation and Supplementary Feeding 
12.1. The biological and economio advantages of conservation and feeding of 
pasture and forage crops, also grain and crop residues, needs careful assessment in 
many environments, The comparative ad%ntages of feedlot finishing of sheep and 
cattle using green forage or dry fodder versus in situ grazing on green pasture needs 
careful study. This research till involve the compounding of feed rations from local 
feedstuffs. (This research topic is linked to topics ii and iv). 
(iv) Rangeland Eoolog~ and Menaaement 
112. The dynamics of plant species and the methods for soil protection and erosion 
control need detailed study in relation to nomadio and transhumant grazing in the arid 
steppe, highlands and mountain pastures. The important need to reduce grazing 
pressure is closely linked to the provision of alternative outlets for young and older 
animals, in fattening areas or feedlot faoilities. While improvement of communications 
to facilitate animal movement could play an important role, the development of 
"stratificationlt is likely to involve the whole socio-economic complex. (This 
researoh topic is linked to topics ii and iii). 
(v) Sheep and Coat Selection, Breeding and Management 
113. While the greatest constraint to increased sheep and goat production is t'ne 
deficit in feed quantity and quality, there is scope for improvement by selection 
within existing breeds. With the anticipated provision of sown pasture and forage 
in the cereal zone (and to a lesser extent in the irrigated zone) hopefully there 
will arise a settled sheep industry in many areas. This will require a more 
productive animal to utilize the improved nutritional environment. Henoe there 
will also be scope for cross-breeding with exotic breeds. The potential quantity 
and quality of meat, milk, wool and mohair production will need evaluation for the 
various selections and cross-bred flocks. 
114. Though animal health facilities are well established in the Xear Last and 
PTortL ilfrica, the husbandry and management aspects of livestock production have been 
ne;ylccted. .'i.th increased feed aupplios, bettor axi.iXd. offtake at a ycunger age 
trill be possible but will require improved management which in turn will require 
research, involving minimum and optimum age of weaning for sale or transfer of range- 
bred lambs to fattening areas or feedlot. (This research topio is linked to topics 
1*i, iii and iv). 
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(vi) Cattle and Buffalo Selection, Breeding and HanaPement 
115. iJith the dual-purpose cattle and buffalo herds in the Region feed quantity 
and quality are again the main constraints to m ilk and meat production. SimilarLy, 
selection within existing breeds and the up-grading by use of exotic breeds has 
considerable potential'for increasing production providing the quantity and quality 
of the feed supply is ensured. This problem of increasing the efficiency of oon- 
version of grazed pasture‘or forage, or zero-grazed forage, or conserved fodder, 
into meat and m ilk is a subject for long-term research. (This research topic is 
linked to topics vii, iii and iv). 
IV. SOCIO-ECONONIC STUDIES 
116. A number of research topios which normally fall within the soope of 
economics or sociology have already been mentioned in the previous sections thus 
underlining the need for a multi-disciplinary approaoh to development-orientated 
research. It seems, however, appropriate to list the main priorities in economic 
research as applied to agricultural problems in order to stress its fundamental role 
in providing economic operators, in both the public and private seotors, with oper- 
ational answers. 
117. Attentionwill be focussed on research needs stemming from the goals of more 
rapid productivity increases, with particular reference to the use of scarce resomcez 
(water, good soils, trained manpower, capital); and to the fostering of technological 
progress as a major source of changes in productivity, together with greater use of 
certain inputs and the aileviation of sooio-economic constraints. There is also 
a need to analyse the economic and social implications of technological change, with 
a view to avoiding the undesirable effects which have not infrequently followed 
technical innovations. 
118. Corresponding research priorities are described under three main headings 
covering both m icro and macro problems. 
the m icro level, that ismay, 
The lilission believes that the problems at 
those affecting directly production units and families, 
cannot be viewed independently of the larger political, social and economic systems 
of which they are pert. Consequently, studies aiming at describing and analysing 
these systems at various level s of aggregation provide the necessary information for 
placing production and consumption problems in their proper framework and perspective. 
TJltimately, they are instrumental in increasing the social productivity and impaot 
of research findings in the biological and physical fields. 
(i) Economics of input use and production techniques 
119. Host field experiments and trials concerning soils and water management, 
crop end livestock production aim at determining yield responses to input application, 
at improving quality of inputs and outputs, and at deriving more efficient production 
techniques. These findings must eventually be translated into money terms, compared 
with current practices in specific environments and tested for their superiority. 
120. The kission had frequent occasion to observe that in the countries 
visited hardly any economic evaluation of research trials is currently carried out 
and that where it was being attempted it was either done with insufficient knorq=ge 
of principles of economic analysis and farm planning or had met with great difficulties I.- -I_ 
due to research design "I'he __-- - .- -- s bein.nsuited for meaninpL"ul econcr,,ic evaluation. --A.... __.- --__c__~._ 
collaboration of scientists with eccnonists and st~tisticel analysts is essential in 
tie planning of those research projects leading hopefully to "final" answers for 
practical on-farn application, and as s?uch acting as "intermediate research inputs" 
in farm programme planning involving the choice of the optimum "mix" of crops and livestock 
enterprises and Corresponding production techniques from a set of alternative possibilities, 
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121. It must be demonstrated through actual research projects that the 
operational definition of economic relevance to farmers and managers, of such concepts 
as the optimum amount of water, fertilizers, feeds, meohanical power etc., cannot be 
determined without reference to the specific structural conditions of the production 
units into which they are supposed to fit. It is necessary to take into account 
the availability of resources (land, water, capital, labour) the agronomic, be- 
havioural and institutional constraints as well as the risk elements (in yields and 
prices) which are typical of the different ecological-land use zones. 
122. The identification and impact of institutional conatrainta (for example 
of those at present discouraging a higher land use intensity on irrigated areas, 
or stimulating socially undesirable farmers decisions, such aa plo- of unsuitable 
lands), by itself represents a valuable contribution toward explaining farmers actual 
behaviour and provides useful information for normative action, including agricultural 
research planning. Clarification of concepts and demonstration of analytical methods 
as applied to representative situations therefore deserves high priority. 
(ii) Impact of the socio-economic infrastructure 
123. The economic analysis of problems of direct relevance to farmers' 
decisions needs to be accompanied by timely studies and an adequate flow of infor- 
mation related to the performance of the socio-economic infrastructure on which 
those deoisions and their outcome ultimately depend. 
124. Unfortunately, even in the countries of the Region where the State or 
public agencies play a leading role in development investment, in price fixation and 
administration, in input delivery,in storing processing and marketing, the present 
state of economic information is extremely scanty, Agricultural plans and large 
development programmea have apparently been drafted with little or no support of 
economic sesearch; and oddly enough, training in agricultural planning often with 
international assistance, has been given priority over training in economic research 
and its application to the analysis of agricultural problems. 
125. The result is that pricing policies often bear little or no relation to 
production targets; deficiencies in marketing facilities and outlets defeat extension 
and credit campaigns; inputs (for instance fertilizers) are sometimes available but 
not demanded by farmers, whose decisions thus seem to be in contradiction with the 
general interest. 
126. Nore accurate and detailed 'information on the basic struotural conditions, 
(resource distribution and control, marketing, financing) are obviously needed, but 
above all there is an urgent need for demonstration and training in most appropriate 
methods and approaches to the economic and social analysis of agricultural prohlems. 
Methods can best be tested and demonstrated by actually carrying out research projects 
on the problems which are shared by several countries or apply to the most typical 
situations in the three major land use zones defined in Chapter 2. 
127. Studies on costs and returns of different patterns of water allocation, 
on manpower requirements, on the optimum size and location of feedlots and other 
agro-allied industries, on efficiency of marketing practices, on credit needs, on 
factors affecting consumption trends, on foreign market outlets and so forth, must 
be considered as complementary to biological and physical research in crops and 
animal production. Even if for some time, due to lack of sufficient information 
it wi.11 not be possible to use advanced techniques, such as simulation, in testing 
alternative polioios and programmes,it is nonetheless essential that planning and 
supervision of aocio-economic research should be carried out by highly competent end 
experienced social scientists. 
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(iii) Economic and Social Implications of Technological Change 
128. Recent experience in the rapid spread of modern technologies in sane of the 
developing countries following the introduction of high-yielding varieties has drawn 
attention to the impact of technological changes on the economic and social structure 
of rural aread. 
129. The "package deal 'I type of approach required if substantial short term 
production iucreaaes are the main goal, implies a high concentration of financial 
means aa technical manpower, and therefore exerts a strong influence on the pattern 
of resource allocation, not only between agricultural regions and production sectors 
within countries but among production units and social groups. Income distribution 
and social stratification, ownership or tenure of land and other means of production, 
the amount and patterns of employment, levels of nutrition and general well-being can 
as a result be altered in directions that may be contrary to wider social interests. 
130. It is therefore essential to combine research on new technologies with 
studies on their potential social and economic impact, bearing in mind the fundamental 
aims and multiple objectives of agricultural and rural development, the degree of 
consistency among those objectives, and the adequacy of control variables in achieving 
the desired goals and avoiding or limiting undesirable effects. 
131. There is an urgent need for better systems of social accounting and for 
decision making frameworks capable of giving out the right kind of signals and en- 
suring a resource allocation more in line with present and future availability and 
real costs of all resources. Socio-economic research cannot set the goals of 
agricultural policies but can provide the information needed for more consistent 
policies and for continuous evaluation of on-going programmea. 
v. FARKINC SYSTEMS 
132. The research priorities outlined in the previous sections as potentially 
providing answers to the main agricultural problems of the Region, all converge on 
the development and testing of new farming systems capable of making more intensive 
use OS available resources, both in rainfed and irrigated areas. In the former the 
proposed goals represent a sharp departure from the dominant traditional systems, 
geared as they are to the cereal/fallow rotation and the separation of land and 
animal ownership. These goals can be summarized as follows: on-farm integration 
of crops and livestock where rainfall and other climatic conditions so permit; ex- 
ploitation of oomplementarities between farms and between zonea in order to increase 
the annual flow of livestock products and preserve or restore soil fertility. In 
the irrigated areas, the goal is to ensure continuous cultivation by developing 
products, production techniques, combinations of enterprises and forms of organization 
capable of greatly increasing return per unit of water and of providing more employ- 
ment opportunities. 
133. As the research topics and the disciplines involved have already been des- 
cribed it is only necessary in this section to stress the outstanding aspects of the 
multidisciplinary approach which is proposed, with regard both to the planning and 
implementation of researoh projects and to integrating the information thus gained 
into workable farming systems. Attention is called first of all to the necessity 
of ensuring that the range of new farming systems taken into consideration be large 
enough to accommodate a variety oi policy objectives which nay vary considerably 
from country to country or even within the same country. For example, under 
irrigated agriculture, one. or more of the following objectives may be relevant: 
increasing the supply of food for domestic oonsumpticn, increasing the value of 
output per unit of land, earning more foreign exchange, providing additional and 
more stable employment opportunities, stabilizing farmers' income. 
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134. The potential contribution of the new system can thus be assessed in 
terms of each objective or of a oombination of them. As to the methods that seem 
appropriate for meaningful preliminary testing of enterprise combinations, a variety 
of farm programming models can be called into use. 
135. Under highly variable conditions, farm models incorporating uncertainty 
of events are likely to be important analytical tools as well as instrumental in 
focussing the attention of the various specialists on the strategic elements. For 
the more complex systems at the area and at the regional levels, however, where 
multiple objectives are involved and interdependence of various sub-systems cannot 
be overlooked, systems research and simulation techniques command careful attention. 
The Hission sees the main priorities as the following:- 
(i) Crop/Livestock Integration within Farms in the Rainfed Areas 
136. In indicating this as a research priority, it will be appreciated that in 
the past two decades there has been muoh discussion in the region about the necessity 
of expanding the number of integrated crop/livestock enterprises as a solution to 
many of the problems of the rainfed areas; however, the scale of achievement so 
far has been very limited, in spite of the fact that the rationale of the dominant 
traditional oereal/fallov system is becoming less and less acceptable under the 
impact of the populaticn explosion and of technological change. 
137* The difficulties to be overcome stem not only from lack of technical 
information specific to the prevailing ecological conditions, and from the absence or 
deficiencies of infrastructures, but also from the long standing traditions, social 
customs and beliefs strengthened by the generally low level of education and adapta- 
bility of the farming communities. Given the broad spectrum of variables involve&the 
close collaboration of agronomy, animal husbandry and sooial science is essential. 
The basic aim is to outline, test and demonstrate the overall feasibility of new 
farming systems. A logical approach involves the following sequenbe: 
(a) Identify and outline a limited number of possible forms of crop/livestock 
integration suited to the main ecological and socio-economic conditions. 
As part of this exploratory work a systematic survey and comparative 
analysis of recent succaessful attempts or failures of crop/livestock 
integration in various countries (e.g. Cyprus, Turkey, Syria, Tunisia) 
could yield highly valuable information #I the pre-requisites for success. 
(b) Identify the missing information necessary to describe in detail and to 
test the proposed systems from the technical, economic and social view- 
points. This evaluation would provide guidelines for designing specific 
research projects. 
(4 
(ii) 
138. 
aiming at 
Test economic feasibility under different sets of ccnditions and 
constraints (size of production units, inputs and product prices, yield 
variations, family/farm relations etc.). 
Integration between Farms and between Zones 
This involves developing forms of organization end contractual arrangements 
achieving crop/livestock integration among farms whether in the same area 
or of different zones rather than on each individual farm. Sheep or cattle 
fattening in feedlots, with the use of feeds or green fodder or by-products supplied 
by surrounding farms, are pertinent examples. Enterprises of this kind are already 
in operation in various parts of the Region, under the direct initiative of Development 
Agencies, commercial operators or livestock owners. The "trial and error" apprcaoh 
being followed, contrasted with the wide scope for expansion of these forms of 
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integration, justifies an inter-disciplinary research effort, the main aspects of 
which have already been outlined. Together with the definition and testing of the 
technical alternatives available, the economic and social aspects of integration 
require careful study in order to provide basic guidelines as to the choice of the 
various elements and their optimum combination (location, size, financing, and other 
contractual arrangements, farmers' participation and benefits). 
139. Integration between zones is but a variation of the form describedabove, and 
is complementary to it. It is also a field in which little experience is as yet 
available apart from the traditional forms of transhumanoe or nomadism. The gradual 
expansion of irrigated agriculture, the prospects of intensified land use in the 
rainfed areas, especially in zones of intermediate and higher rainfall, and the 
urgent need for a better management of the pasture and steppe lands exposed to over- 
grazing and desertification, all point to the necessity of new and more varied inte- 
gration systems between the various ecological and land use zones. 
(iii) Intensive farminp systems in irrigated areas 
140. Livestock production in irrigated areas is and is likely to remain of 
secondary importance owing to the competition arising from alternative food, truck 
and industrial crops, for internal as well as foreign markets; livestock may, however, 
have a place in the enterprise mix as oonverters of waste, by-products and soil- 
improving forage crops. 
141. The development of more intensive farming systems in these areas must 
therefore be based primarily on "multiple cropping", i.e. on a combination of crops 
and corresponding cultivation practices which allow for two or more harvests during 
the year. The range of possible alternatives is obviously very large and so is the 
quantity of technical and economic information required to develop and test the 
enterprise combinations best suited to the variety of conditions typical of the 
Regi0n.g Advanced farm planning techniques and computer facilities will, therefore, 
be necessary not only to integrate the needed information, as it becomes available, 
into workable farm plans, but also to identify areas where additional research is 
essential before those plans oan be proposed for on-farm application. Also the 
reasons for the present very low land use intensity under irrigated conditions, and 
the role that irrigated agriculture is likely to come to play within the ccntext 
of accelerated economic development, demand to be carefully investigated. 
142. In other words, research cannot be confined to farm planning explorations 
only, taking as given the present "externaltf conditions, [infrastructure, price 
policies, credit and other services). but must explore also how farmers' decisions 
are affected by different sets of external conditions. There are, in fact, many 
reasons to believe that without a better institutional framework to guide resource 
allocation, decisions at the farm level may well lead, as they have so often in the 
past, to substantial waste of resources and contradictory outcomes; of which low 
land use intensity, wastage of water, soil salinization and misuse of mechanization 
are pertinent examples. Reaearoh must therefore aim not only at establishing broadly 
applicable and technically feasible principles for developing new cropping systems, but also 
at identifying the incentives and other policy measures needed to make such systems 
acceptable to produoers. 
y Recent work at IRRI suggests that interactions between crops, especially where intensive 
successive cropping and inter-cropping is practised, can have important effects on yields 
and on pest infestation. Much remains to be learnt about such inter-relationships, 
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CHAPTER 4 
THE CURRENT STRUCTURE OF RESEARCH AND RELATED TRAINING PROBLEMS 
lq3* It will be appreciated that the lim ited time available to the M ission, 
involving but brief visits to seven selected countries, did not permit a comprehensive 
view of the adequacy of current research activities. Nevertheless, we were enabled, 
both in discussions with government officials and by visits to research laboratories 
and projects, as well as through the study of supporting reports and memoranda, to 
formulate some general views in respect of the present situation; particularly in 
regard to how far current work in progress appeared to matoh up with our assessment 
of the major research priorities of this region. 
144. Considerable strides have been made in the development of agricultural 
research work throughout the Region over the last 25 years; and, more particularly, 
during the past decade in which the impact of technological development has so 
greatly accelerated. As is to be expected, the advances made in agricultural 
research vary widely from country to country; for instance, Egypt has a long and 
distinguished record in this sphere and the Maghreb countries have also made consi- 
derable progress; some of the more recent research developments in Iran, too, must 
be given great credit and the research achievements of Pakistan are outstanding in 
many sectors. 
145. While it is difficult to make any valid regional generalisation in regard 
to the qualities of on-going agricultural research, many of the difficulties being 
experienced throughout the Region are, in fact, common to many, if not most,developing 
oountries. Although considerable progress has been made in tackling these problems, 
there is still room for substantial improvement and for the better use of scarce 
resources. 
146. In all the countries visited, it was very notioeable that socio-economic 
research as applied to agriculture is far less advanoed than research in the 
natural and physical sciences; it is indeed very often non-existent. From further 
study of many reports, it would seem that %&s situation is common throughout the 
Region. The little work whioh is being done is almost exclusively associated with 
UNDP/FAO projects or with bilateral assistance. The best examples of on-going 
eoonomio research were found in Iran in the M inistry of Land Reform and Cooperation, 
in Tunisia with CATID, and in the Egyptian work on agricultural perspective planning. 
This general weakness is due not only to the lack of trained research workers and 
means for carrying out field surveys, but is also a question of attitude: the use- 
fulness of economic research is hardly yet appreciated, particularly at the policy 
formulation level. The concept of development-orientated research is entirely new; 
the traditional bias in favour of agronomic: research per se continues as though 
the problems were of a purely technical nature to which exotic technological solutions 
can provide virtually all the answers. This attitude no doubt stems to some extent 
from the emphasis so often placed on the short term outlook (both in national and in 
some external assistance prograinmes), from the desire to achieve some immediate results. 
A. National Research Capabilities 
(i) Research ormnization 
-147. In 1964, J.M. Watson prepared a report entitled "Comparative Study of 
Agricultural Research Organization and Administration in the Near East Region" and 
in 1971, at the initiative of the FAO Assistant Director-General of the Near East 
and the Rural Institutions Division of FAO, a M ission under the leadership of Hussein 
Idris visited ten countries of the Near East to update Watson's report and to compile 
a list of research institutions, their major activities and their technical staffs. 
Both these reports, and particularly the very comprehensive Idris M ission reports, 
give excellent background information regarding work in progress a decade ago and the 
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more current situation. Very recently, J.-d. Cowan has made an invaluable comprehen- 
sive and critical sunmary of the Idris reports in which he has highlighted many of 
the weaknesses of the current research programmes and stressed the need for improved 
and better coordinated efforts. 
148. These reports show, as the Mission also ncted, that many of the difficulties 
in national programmes stem from organizational constraints. Agricultural research 
is frequently conducted by several independent %inistries and specialized institutions, 
thus militating against multi-disciplinary research and leading to the proliferation 
of isolated, disconnected programmes and efforts. As exceptions, the accelerated 
wheat improvement programmes of Pakistan, Algeria and Tunisia may be quoted as excellent 
examples of vhat can, and has been, achieved by an interdisciplinary national effort 
on a very major and urgent issue. 
149. Gore recently, there have been tendencies to set up specialized Knistries 
or other autonomous bodies within the public sector to coordinate research. This 
is to be welcomed, but though such efforts may sometimes have produced an increase 
in research output, the problems of coordination have often become even more complex 
due to the addition of yet another organizational body. 
150. There are many examples of research coordination at the national level, 
amongst which may be noted the Central Agricultural Research Council of Pakistan, 
the Agricultural Research Centre of Egypt, which administers all agricultural research 
stations, and the Higher Agricultural Council of Iraq which acts as a coordinating 
body. Such bodies have an important role to play, but without adequate autonomy 
and restricted by organizational constraints, they can scarcely hope to achieve their 
potential impact. The Agricultural Research Institute of the Lebanon may be quoted as 
an interesting example of an organization working within the autonomy of its own 
governing body which has considerable responsibility for its associated research 
stations. It is also interesting to note the plans being formulated in Algeria to 
establish three research institutes, one to deal with cereals; one with grain legumes 
and vegetables, and one with arid zone and desert problems. These three institutions 
are to be set up in order to assist in the better coordination of adaptive research. 
151. Research coordination at the national level, if fuotioning properly, is very 
valuable in achieving integration of programming and budgeting at the top. But 
what is often conspiciously missing and seriously affecting the efficiency of- 
research, are horizontal links at lower levels to break through the typically ver- 
tically structured research departments. 
(ii) Links between on-going research and its application 
152. It is generally agreed that it is vital to achieve close coordination between 
the research and extension services, yet little seems to have been aooomplished in 
developing organizational structures to this end. Formal links between the services 
are usually regrettably lacking and much effort is required to build up oloser oontacts 
in order that satisfaotory inter-communication can be established. 
153. Another important link which is frequently inadequate is that between research 
workers and the planners and administrators who depend on their products for polioy 
formulation. 
(iii) Training of research workers 
154. The research services must look to the universities of the Region for their 
supply of scientific workers and, to an ever-increasing extent, for those trained to 
the higher levels of I..%. and Ph.D. or their equivalents; but this aan only be 
satisfactorily achieved if the universities are themselves producing the right sort 
._ 
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of human material. Too frequently the universities, embarrassed by the rapid 
expansion of student numbers and ill-equipped to give sound basic training, are 
unable adequately to develop their own research work. Contacts between university 
faculties of agricultural and non-un iversity research institutions are usually woe- 
fully inadequate and the universities own research facklities are often at a 
depressingly low level. The lack of oontaet of the universities with on-going 
agricultural research is exacerbated by the poor contac-5s which exist between 
Ministries of Education and Agriculture. 
(iv) Motivation 
155* Fundamentally, the quality of research work in any country depends on the 
quality of the research worker, who must be both well trained and properly motivated. 
Nuch more emphasis needs to be given to post first degree training and, insofar as 
it is possible, to candidate selection for research pos-ts. The further need for 
regular in-service training is vital if research workers are to be given full 
opportunity to keep abreast of developments and to "recharge their batteries". 
156. It is scarcely surprising that motivation often leaves much to be desired. 
Salary scales are generally exceedingly poor, working eznditions, facilities and 
equipment are often primitive and there is too frequent'1y a lack of drive and 
inspiration coming from senior research workers on whom the young research worker 
must expect to rely so much in his formative years. In particular, there is a great 
lack of understanding of the importance of development-orientated research. The 
combination of these faotars is not conducive to the prmoduction of good work. 
]B, Regional and International Research EIPorts, 
157 l Cooperation in research at the regional level is still very limited, though 
the paoe is accelerating through the out -reach pragranunes of the international 
research organizations, particularly for example, CIi%XYT, and through the Ford 
Foundation, XWAHI, ALAD, etc. The work undertaken by the Ul?D?/FAO on the 
improvement and production of field food crops in the Near East and North Africa 
is another example of a regianal proj ect which has both research and training 
oomponents. An FAO regional project in applied research for land and water 
development (MID/GO/25) started operations in 1970, since when a number of 
seminars and surveys have been carried out, Guidelines have been set for the 
reclanation of saline soils, the management of reclaimed soils and the leaching 
of soluble salts, and some -work carried out in problem identification and exchange 
of information. A request has been made to establish a regional UNDP project for 
a Near East Applied Research Programme for Land and Water Use; a decision regarding 
this project is still pending, 
15th Another potentially promising rogicna.1 research initiative is the Arab Arid 
Zone and Dryland Research Centre (AADRX, 1 s.i Damascus which has only very recently 
been established under the Arab League. It has an ambitious programme of research, 
covering the improvement of the use of th e rangelands by control measures, by the 
introduction of forage crops into rotations, by improving traditional methods of 
animal husbandry and by infrastructural developments tc serve the needs of the 
nomadic peoples. Its s3il and water divisios plans a study of the better 
exploitation of land under arid and semi-arid conditiors, and its statistics section 
is to undertake the analysis of data related to the experimental work of the Centre. 
159. It follows on9 and plans to develo_o further, the work of the UYDP/FAO 
projects with the Syrian Government for t&e stabil' ization and development of the 
nomadic people and their anima I husbandry in the Syrian Steppe. Its programme 
envisages the establishment of its own servisfng research laboratories in Damascus 
and the development of cooperative rssesrsh Ln Syria and in other Arab countries 
of the Near rlast. 
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160. 'Bilateral aid is also making its contribution to the development of research; 
for example, the French bilateral aid (INU and AERAC) is clasely integrated through- 
out the Xaghreb. However, the quantity and impact of bilateral assistance varies 
widely from country to country and not infrequently its value (and that of some 
multilateral aid) is reduoed by the limited period for which it is available or by 
the non-availability, or transfer to other work, of local counterparts. 
161. Despite the increasing national, bilatersl and multilateral support to 
research and the growth of projects at the regional level, the Xission concluded 
that the magnitude of research efforts in the Region is still inadequate to the 
task required of agriculture outlined in Chapter 2; as well as being limited by 
the quality of the trained research workers available, by their lack of experienced 
direction, by inadequate coordination of effort, with consequent wasteful repetition, 
and by lack of information about research in progress between and even within 
countries. firthermore, in almost all research work there appears to be an urgent 
need for a more systematio methodology in order that the results of work in comparable 
fields may be collated, analysed and used synoptioally. 
162. It is for these reasons that the Nission reoommznds the establishment of an 
international research and training centre to complement, inspire and aid in the 
coordination of all that is currently beina undertaken at the national and regional 
levels, assisted by multi-lateral and bilateral aid. In the following section, 
plans are developed for the type of centre envisaged. 
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THE NEED IFDBAN INTERNATIONAL RESEARCH CRNTRE 
163. As will have been gathered from the previous chapter, the Region as a whole, 
despite what has already been achieved, stands in great need of a new approach to 
the solution of its complex and pressing agricultural problems. 
164. So far relatively few attempts have been made to develop an integrated attack 
on its major research priorities, which are as much sooio-economic as they are purely 
technical, involving participation between a range of disciplines over a wide front. 
165. The requisite knowledge and understanding, however, is not produced solely 
by research programmes of highly specialized workers and their institutions; it is 
also the produot of the activities carried out by many other groups in both the 
public and private sectors. The interaction between these broad categories is in 
-itself a source of knowledge which helps to identify and formulate development 
problems calling for research, to establish priorities, to coordinate efforts and to 
translate into operational answers the results of research activities. Production 
techniques, material means of production, forms of organizational structures, price 
policies, development programmes and so forth are all inextricably involved in the 
solutions sought. Ensuring this type of interaction is, therefore, an essential 
component of all development-orientated research,which calls for a very high level 
of expertise if it is to be effective , and demands freedom to pursue its objectives 
untrammelled by the constraints of external pressures0 
166. The Mission is of the opinion that this much needed independent multi- 
disciplinary approaoh cannot effectively be aohieved by any other means than by 
the establishment of an international research centre specifically staffed and 
equipped'to tackle the regional problems. No such institution exists at present 
nor do we believe that any current programme is capable of being upgraded to take 
on this task. The Mission therefore recommends that such a oentre, the organizational 
plans for which are expanded in the next chapter, be established at the earliest 
opportunity. 
16‘7. It has in mind the over-riding need for a oentre of excellence, not so 
much specifically to fill the numerous gaps in the spheres of basic and applied 
research but rather to aid in the up-grading of the whole approach to, and the quality 
of research work; to give a sense of focus; to establish high standards of work; 
to complement existing research work at national and regional levels. 
168. It envisages the main functions of this oentre to be: 
(i) The establishment of high level research programmes related to the 
priority subjects outlined in Chapter 3; with particular referenoe to 
those problems which require multi-disciplinary study (improvements in 
crop/livestook integration, systems of production etc.); which are 
particularly amenable to a regional approach (improvement of major cereals); 
and/or which national organizations are usually unable to undertake effectively 
because of such factors as the long-term nature of the work, or the need 
for sophisticated equipment (soil/crop/water relationships and the value 
of fallow). 
(ii) To act as a "relay" station and coordinating oentre in the Near East 
and N. Africa for the crop improvement work of other international 
research institutes. At the moment only CIMMYT and IRRI have 
active '90utreachtl programmes there, the situation is likely to become 
increasingly complex as ICRISAT, IX, and possibly the African Livestook 
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and Asian Vegetable Centres develop comparable linkages to the Region. 
(iii) The establishment of standards of methodology in technical and sooio- 
economic research and related subjeots (plant exploration,statistioal 
design, agro-climatology), which will provide guidanoe to other research 
programmes throughout the Region. This would oontribute to the oo- 
ordination of regional research efforts and to the building up of national 
research capabilities. Outreach programmes would play a crucial role 
in the latter, together with (iv), (v) and (vi) as inter-linked services. 
(iv) The provision of a physical centre for in-service training of research 
workers already in responsible positions. 
(v) Sponsoring and making facilities available for seminars, study groups 
and workshops on major problems of research and its application, of 
relevance to the Region, both at the inter-disciplinary and more specifically 
technical levels. 
(vi) The setting up of supporting library, documentation and information services 
which will be available throughout the Region. 
169. It m ight be argued that there is no need for en international research 
centre in the Region to undertake these functions, despite the continuing pressures 
for its establishment and the existing models of IITA, CIAT, and ICRISAT; or that 
it m ight be wiser to defer any such decision at least until further experience has 
been gained in the functioning of these other inter-disciplinary research institutions. 
Alternatively, it oould be argued that a more eoonomical method would be to attempt 
to reinforce existing national and regional programmes with a view to expanding these 
to cover the tasks proposed above. 
170. The Eission considered these alternatives but was of the opinion that 
neither would meet the exigencies of the circumstances. In its view the situation 
as outlined in Chapter 2 was too urgent to allow for the deferment of a decision. 
Strengthening existing regional and national programmes was considered unlikely in 
itself to prove adequate in successfully tackling the complex issues involved. It 
was felt rather that a better way of reinforcing such programmes would be by the 
establishment of an international research centre to complement their work. 
171. It still m ight be questioned why so much importance is attached to an 
internationally organized oentre of research and just what it has to offer which 
m ight nr:+t be made available by some sort of regionally coordinated effort based on 
multilateral aid. In the first place, an international research centre has a great 
degree of autonomy and freedom of action. It is independent of political constraint. 
It has continuity of action and is, therefore, able to take the long-term view of 
research. It can attract to its staff men of outstanding experience and competence 
in the sciences concerned, both on long term and shorter term contracts, and thus 
secure a very high degree of expertise which would otherwise not be readily available. 
It is the means whereby a centre of excellence can be established and it is to this 
that the M ission attaches so much importance. Such a centre can indeed make as 
,much contribution by the training of national researoh workers as it can by its own 
direct contribution through research. 
172. The M ission gave considerable thought to the advisability of recommending 
a "network" organization but concluded that any small "nuclear" coordinating centre, 
even if internationally organized, would be unable to meet the criteria indicated 
above. By its very nature, it would have to be primarily an organizational concept 
which would be likely to fall between two stools; it would neither be able 
effectively to reinforce national and regional programmes nor could it provide the 
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physical research and training oentre which is both so desirable and necessary. 
173. In considering the justification for the establishment of a major inter- 
national centre in the Aegion there might still be the question of whether North 
Africa and the Near East, considered as a joint region, could in fact lay a sufficient 
and logical claim for the al&cation to it of the considerable resources required. 
As has already been pointed out the Region presents many complexities. It comprises 
certain areas of great intensity of produotion (e.g.the .Nile Valley) and great areas 
of extensive marginal production. Their development presents widely different 
research tasks. Yet water in one form or another represents a unifying constraint. 
Ecologically it has large broadly similar areas, their component parts sharing many 
inter-related problems. ESccept in a few oountries (e.g. Afghanistan, Iran and Sudan) 
there are few opportunities to extend production by horizontal expansion; the major 
efforts have to be made in the intensification of land use in the aPeas already being 
mopped. The Region as a whole is under tremendous pressures to increase its pro- 
duction. There is thus strong justification for regarding the Region as sufficiently 
homogeneous to warrant many of its agricultural researoh and development problems 
.being tackled to an increasing extent on a regional basis. 
‘174. while there are good arguments for establishing an international research 
centre specifically for the needs of the Region, a truly international oentre should 
be enabled, through its work, to look beyond the confines of the Region in which it 
is located and in which it works. In fact the agricultural and agro-climatic problems 
discussed in Chapters 2 and 3 are not confined solely to the Rear East and I?orth 
Africa; they are shared by much of the Mediterranean basin, they extend in certain 
measure south of the Sahara; into Turkey and southern USSR; and have their oounter- 
parts in other parts of the world, e.g. Australia, Chile and North-East Brazil. An 
international research centre based in the Region would thus have contributions to‘- 
make beyond the Region whioh it would be initially, and primarily, designed,_to serve. 
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175 l A good deal of experience is being accumulated on the structuring and 
organization of international researoh institutes. They begin to follow a 
generally accepted plan, although each must be structured and organized to meet 
the demands of the research programmes envisaged. Nonetheless, there will, to 
an increasing extent, be oonsiderable similarity in the way they are designed to 
operate. We have, therefore, been guided by reports of several previous missions 
with comparable terms of reference in making the recmmendatione which follow. 
A. Location of the Centre 
176. The faotors taken into account in arriving at final recommendations 
for the location of the centre included the following: 
(i> 
(ii) 
(iii) 
(iv) 
(vi> 
(vii) 
(viii) 
177* 
Proximity to a range of ecological conditions typical of those 
which are to be observed throughout the Bear East and Barth 
Africa. 
Adequate land resources for the campus of the oentre and 
for field studies, including accessible outstations if 
oiroumstanoes dictate. 
Ready accessibility to an international airport having 
good oonnections with internal air services. 
Proximity to a centre of population with reasonable amenities 
for the staff and families of the oentfe (shopping, educational, 
medical, etc.) 
An environment readily adapted to the accommodation of Arabic, 
tinglish and French speaking people to provide for a supporting 
tri-lingual staff. 
Availability of suitably trained local technical, administrative, 
clerical and domestic staff. 
Proximity to a good university, faculty of a,rficulture and 
library resources. 
A host country willing to acoommcdate the centre and to give 
to it and its' non-national staff reasonable tax and import 
concessions and general freedom of operation appropriate to 
an international centre. 
Additionally, geographic, ethnic and political stability factors 
iqere also taken into careful consideration. It was difficult to arrive 
at a final recommendation since geographic consideration alone presented 
such problems. The Near East and North Africa, stretohing as they do 
from Morocco to Pakistan, cover a very great distance from west to east. 
Furthermore, certain countries which had many eoologioal advantages had 
to be ruled out on aooount of some of the other factors enumerated above. 
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178. Amongst the countries considered as being able to provide most, if not all, of the 
desiderata were the following: 
Pakistan had already indicated its interest in being the host to the 
oentre. It was, however, ruled out despite the many advantages to which 
it could lay claim, owing to its geographic position and being ethnically 
atypical. 
Iran has a broad ecological spectrum and offers advantages in respect of 
therelatively high standards of its current research progrsmmes. It was 
suggested that it would probably welcome the centre being established there. 
It was felt, however, that geographically it would not prove to be a 
suitable location, being in many ways "off centres to the Region as a whole, 
and having no site with sufficiently representative conditions within easy 
access. 
Lebanon could provide many of the requisites. It has available excellent 
local and international air transport and good social facilities in Beirut; 
it has both the National University and the American University of Beirut 
with its library, supporting services, faculty of agriculture and its field 
station in the Bekaa valley. Furthermore, it has important French contacts 
of longstanding through which closer contact could be established with the 
Maghreb. Infrastructurally, it would therefore have a great deal to offer 
to the proposed centre, Its limitations are that, from an agro-climatic 
point of view it is more restricted than other possible locations; but it 
is felt that other considerations more than outweigh this. Irrigation water 
is available in the Bekaa valley which climatically lies in the 300 mm to 
800 mm rainfall zone. It cannot be claimed that typical steppe and range 
lands are immediately available in the vicinity 'but over the border in Syria 
these exist in great areas and it is felt that these resources could be drawn 
upon to supplement the field experimentation of ,the centre. 
Eyrznr most carefully considered as being a country which, within its 
, could provide an extremely adequate ecoloscal range. However, 
its relative inaccessibility puts it at a considerable disadvantage visd-vis 
other possible alternatives. 
Egypt obviously had a great number of advantages as a location for the centre 
to which it could, in all probability, make outstanding support contributions. 
It was decided after much careful thought not to make a recommendation in its 
favour primarily on account of its highly specific agriculture which makes 
it atypical of the Region as a whole. 
Algeria and Tunisia were considered most carefully by the Hission. Both 
conform to practically all the requirements, including that of governments 
anxious to act as hosts to the centre. They contain a very full range of 
eco-systems; and could give much support to the work of the centre throw 
their research institutions, for example they already have well conceived 
advanced programmes with CII4MIT on cereal improvement. Prom many points 
of view, either appeared to be a suitable location end the Mission was for 
some time divided on this issue. In fact, throughout its work, the Mission 
has been extremely conscious of the difficulties presented by having to 
attempt to join together two regions which, broadly speaking (save for E&ypt) 
ecologically have much in common and are united through common linguistics 
(save for Iran and Pakistan) yet which sre geographically so widely separated. 
179. A decision therefore had to be reached as to whether a recommendation should be 
made to establish the centre in either the Near Fast or in North Africa or to conceive of 
it as being divided between the two sub-regions. The latter was ruled out as a workable 
proposition in that it would inevitably lead to mu&replication and a division of resources. 
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It was accordingly resolved to make a recommendation in favour of one or the other of the 
two regions whilst not ruling out the possibility of establishing a wlimbw of the centre in 
the region in which its headquarters was not located. 
180, Taking all factors into consideration, it was decided that the centre could achieve 
more if it were located in,the Near Mast, whose needs seemed to be the greater and whose 
problems appeared to be relatively more complex. Moreover, from the point of view of population 
end geographic area, it represents a larger bloc than North Africa. 
181. Within the Near Mast, it was still a difficult task to determine an optimum location 
but after much discussion it was resolved to recommend Lebanon as the most suitable country 
and that, if located there the centre should be placed at an appropriate site in the Bekaa 
vdllw. It was understood that the Government of Lebanon would look favourably on the 
suggestion that it should provide facilities for the centre, but there was no opportunity to 
assess the possibility of it being specifically located in the Bekaa. The existence of the 
Ford Foundation in Beirut and its ALAD centre in the Bekaa would provide a starting point for 
the work of the centre which could also work in close contact with the Arab Centre in Damascus. 
The Mission envisaged that if the centre were to be established in Lebanon it should absorb 
the main elements of ALAR's programme since these basically would form an important part of 
its work. 
182. In the event of Lebanon not proving to be a suitable location for the centre, then 
the Mission was of the opinion that it should be placed in either Tunisia or Northern Syria 
(Horns-Hama-Aleppo area), providing that free access could be assured either through Damascus 
or Beirut because of the latteras superior air connections. 
183. In arriving at these difficult conclusions the view has been taken that the success 
of a centre of excellence such as is envisaged will ultimately depend as much upon the 
suitability of its social environment as upon the diversity of its ecological range. If 
scientists of outstanding ability are to be attracted to serve it over a number of years, 
it is essential that they and their families, and the advanced students who will be trained 
there, are enabled to work in an environment where their potential can be easily expressed. 
B. Name of the Centre 
184. It was generally agreed that wcentre '1 rather than "institute" should be adopted. 
The term "institute" has a certain limiting nuance, possibly suggesting isolation, remoteness 
and some lack of flexibility whereas "centre" helps in conveying the concept of a service to 
the regional community intimately concerned with, and sharing its problems, and acting 
primarily as a catalyst to on-going research work at specifically regional and national levels. 
18s. Many attempts were made to isolate a name which would result in some reasonably 
euphonious initials and which would also be similarly acceptable when translated 
into French. The major stumbling block was over the way in which the Region could be 
satisfactorily described. Vediterraneanw was considered as being reasonably descriptive and 
acceptable as a technioal term; it suffers, however, from being too inclusive, and possibly 
misleading, visa-vi8 Pelcistan and Afghanistan end even Sudan and Iran. On the other hand, 
"Vorth Africa and Near East" seemed to be too regionally slanted for an international centre 
as well as being cumbersome. 
186. "Aridtt or nsemi-aridr' were also explored as possible designations but these terms 
are already in use elsewhere and might, therefore, prove confusing - nor did either accurately 
describe the veried.ecological ranges of the Region. 
187. It proved exceedingly difficult to reach a final conclusion regarding the name but 
the following suggestion is put forward for further consideration: 
I.% C.M.A. - International Research Centre for Mediterranean Agriculture. 
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C. Punctions 
189. The main functions of the centre would be: 
(i) To promote the development of sound principles of methodology in its own 
research work and throughout ongoing research in the Region. 
(ii) To undertake on-site research, developing as quickly as possible exemplary 
research progrsmmes based on careful studies of priorities of direct 
relevance to the needs of the Region. 
(iii) To be closely involved in cooperative research with national, regional 
and international research programmes: 
(a) by its on-site research; 
(b) by initiating cooperative research networks; 
(c) by establishing outreach progrsmmes with national centres 
and appropriate institutes or agencies, e.g. FAO; 
(d) by participating in cooperative programmes with other international 
research institutions (e.g. Cm, IRRI, PCRISAT, IPC, etc.); 
(e) by establishing close links with relevant research in 
selected universities and research institutions both in the 
Region and beyond its confines. 
(iv) To terry out training: 
(4 at the advanced level by attaching selected research workers 
having sufficient background of laboratory and/or field 
experience to senior research staff of the centre; 
(b) of m iddle-level research and extension staff through appropriate 
shorter courses. 
At both levels of training emphasis should be given to incnalcating specific 
techniques and skills, improving resesrch methodology, developing 
critical faculties, developing interest in the multi-disciplinary 
approach to the planning and'execution of research, and improving 
motivation and enthusiasm. 
(v) To establish documentation, information and publication services. 
In order to achieve this, it must establish a supporting library 
receiving the main journals and reports relevant to its work and 
establish an interchange system. 
(vi) To establish, at an early stage , appropriate programmes of seminars 
and workshops. 
D. Major Research Activities of the Centre 
190. The M ission believes that of the research priorities indicated in Chapter 3, the 
centre should initially concentrate on programmes under the following three main headings, 
all of which imply a multi-disciplinary approach to the work of the centre: 
- 42 - 
(i) Studies to improve resource utilization, both in irrigated and 
rainfed areas. 
(ii) Increasing output of major food commodities. 
(iii) Development of.improved farming systems,with special reference to 
those factors which have broad adaptability. 
191 l Within these broad multi-disciplinary categories specific lines of work proposed by 
the Mission are as follows: 
Establishing methodologies for the collection and analysis of agro- 
climatic data; 
Field scale research on irrigation and drainage in common with other 
agronomic practices for more efficient land and water use. 
Improvement of cereal production, with priority to barley and wheat. 
Improvement of other crops, especially legumes and oilseeds. 
Increasing livestock feed supply by use of forage crops and sown 
pasture, to ensure better meat and milk production and to reduce 
grazing pressures on range lands. 
Integration of crop/livestock production within and between land use 
zones. 
Identification of conditions determining success and failure of attempts 
to modify traditional farming systems. 
Identification of more intensive farminggsystems with special reference 
to irrigated zones and to the problems of the fallow. 
E. Organization 
(i) Governing Board 
'192. It is envisaged that the Board will consist of not more than 15 members including 
representatives of the host country, the scientific leaders in the countries involved and 
(of the agencies providing financial assistance, and that the Director-General of the centre 
will be a full member of the Governing Board. The Chairman and non-host country representat- 
,ives would be appointed on a rotating basis. If possible, the regular Board should be 
iconstituted ab initio; however, if this does not prove feasible an Interim Board of 5 to 7 
members mustbewflated by the Consultative Group to cover the period until the permanent 
governing body can be established. 
(ii) Administration end Governance 
193. It is assumed that the centre would be administered by a Director, nominated by the 
Consultative Group and approved by the Governing Board. The latter would be responsible for 
establishing the policies under which the centre operates and would approve its budgets and 
the appointments to the senior staff upon the recommendation of the Director. 
194. The Director would plan and execute the programmes of the centre and be responsible 
for its general operation. In order to be as free as possible from routine day-to-day 
administration, he should be supported by an Assistant Director for research; an Assistant 
Director for Training and Public Relations; and an Assistant Director for Administration 
who might also act as Secretary to the Board of Governors. 
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(iii) Research Liaison Committee ' 
195. It is suggested that such a committee be established to act as a formal non-executive 
link of the centre with the agricultural research organizations of the countries of the Region. 
It must be widely representative not only of the countries concerned but also of the 
disciplines involved in the work of the oentre. It might consist of 15 persons either 
nominated by the Governing Board on the reccmmendation of the Director or by governments 
invited to nominate members in rotation.. 
196. It is suggested that such a committee should be convened annually at the centre to 
receive a report on its work, to familiarize its members with ongoing research activities, to 
report relevant research conducted by national and regional organizations and to bring 
country research problems to the attention of the centre. Through such a committee, the 
centre would be regularly and collectively brough into close contact with changing national 
priorities and, in return, its work would be made more personally familiar to a competent 
cross section of those directly concerned with research throughout the Region. 
(iv) Staff Committee 
197. In order that the scientific staff of the centre may be in the closest touch with 
the Director, and through him with the Governing Board, it is considered important to establish 
formally a staff committee, under the chairmanship of the Director, charged to meet not less 
than 4 times a year to discuss the policies snd programmes and to consider internal academic 
matters. By the institution of such a committee there ean be adequate assurance of achieving 
the all important integration of the work of the centre. 
(v) Host Country Relations 
198. In the initial negotiations with the hoa* country, assurances must be given by it 
that adequate legal status will be given to the centre to enable it to function smoothly as 
an international organization. It is of vital importance that specific legislation should be 
agreed prior to any firm commitment being made by either party. 
199. Arrangements and assurances ere needed to enable staff, visiting scientists, trainees 
and administrators to move freely and expeditiously and also to ensure the free and 
expeditious movement of scientific equipment, plant end animal material (subject to reasonable 
quarantine requirements being fulfilled) and research data and publications. Furthermore, 
assurances must be given that there will be no restriction on the appointment and posting of 
staff or on the entry and participation of scientists, visitors and trainees. It will be 
necessary to establish a quarantine station to serve the needs of the centre, This will have 
to be operated at the cost of the centre; 
200. Arrangements will have to be made to cover tsx exemptions for non-national staff 
members and their personal effects. There must also be satisfactory arrangements for ensuring 
that all essential supplies entering the host country for the centre can be expeditiously 
cleared of all formalities and not chargeable for import or excise duties. 
F. Staffing 
201. The senior staff of the centre must be appointed on an international basis without 
discrimination as to nationality or origin or sny preconceived nationality ratio. The only 
consideratim must be those of scientific and professional standing. Suggested phasing of 
senior staff appointinents is shown in Table 6. 
202. The difficulties of recruiting high level staff of the status, competence and 
experience required are well known amongst those responsible for establishing end running 
international research organizations, though the suggested location of the centre should be 
an asset in regard to recruiting. It must be most strongly urged that the first appointment 
will be that of the Director and no effort must be spared to find a suitable man of 
established reputation, prepared to accept the considerable challenges with drive, enthusiasm 
and great vision. The disciplines represented by the Director are of. far less importance 
than his personal qualities and background experience. It will take time to attract such a 
person to the post but it'is such an important appointment that no attempt must be made to 
rush it. 
203. It is envisaged that the centre will operate bilingually in English and tiench. It 
will be necessary for all senior staff to be able to work in both languages but bilingual 
status should not be insisted upon at appointment, provided that the candidate has expressed 
willingness to undertake , at the expense of the centre , a course in the appropriate language 
prior to or immediately on taking up his appointment. 
204. The proposed senior staff will require support from assistant scientific staff, research 
assistants (on attachment) and laboratory and field technicians, together with adequate 
clerical staff. Technical., administrative, clerical and supporting operational staff should 
be primarily dram fram the host ccuntq on terms and conditione which are normal to that 
country, but with such modification as will ensure reasonable degrees of competency, and 
contentment with their work. 
205. Trainees should play a most important role in the research work of the centre, even 
at the technician level, and every endeavour must be made to inculcate, at every level, a 
multi-disciplinary approach to all the research activities undertaken by the trainees. 
Table 6: Senior Staff Appointments and Phasing 
Time elapsed in years after decision to establish centre: 
. 1.5 2.5 3.5 . 
Management and Administration 
Director 
Assistant Director Research 
Assistant Director Training 
Assistant Director Administration 
Librarian 
Head Documentation Unit 
Head Translation Unit 
Scientific Staff 
Agronomists (3) 
Ecologist (1) 
Animal Scientists (2) 
Economists (3) 
Systems Analyst (1) 
Statistician (1) 
Plant Breeders (2) 
Plant Pathologist (1) 
Plant Physiologist (1) 
Rntomolcgist (1 
Soil Chemist (I 1 
Soil Physicist (1) 
Irrigation Engineer (1) 
Climatologist (1) 
FXperiment Station Manager 
Disciplines not determined (4) 
1 1 1 1 1 
1 1 1 1 
1 1 1 
1 1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 
2 3 3 3 
1 1 1 1 
1 2 2 
1 2 : 3 
.- 1 1 1 
1 1 1 1 
2 2 2 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 1 
1 2 
Notes on Staffing 
Agronomists - one of these would cover technical aspects of farm mechanization. 
Economists - one of the three is intended to be primarily a sociologist. 
Statistician - to cover the centre's needs in statistics and biometrics. 
Irrigation Engineer - to work on technical problems of on-farm water use. 
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G. Facilities 
(i) Land and Mater 
206. The campus of the centre must be established on a site adequate for its buildings 
and services and should also comprise a research ferm of not less than 200 ha. The site must 
have a minimum rainfall of 460 mm with reasonably level and uniform soils which eu?e readily 
permeable to water and root development. There must be a source of good quality water for 
perennial irrigation of up to 100 ha. 
(ii) Buildings 
207. Suitable buildings will be required for: 
Aebninistrative Headquarters 
Bining and common room facilities 
Training and conference activities 
Library, documentation centre 
Laboratories,1 
Computer unit Y 
udies and offices for scientific staff 
Workshops for equipment maintenance, for vehicles and 
heavy plant 
Stores for scientific equipment and supplies and for 
general materials and equipment 
Housing for senior staff (see paragraph 208 below) 
Housing for senior visiting staff 
Housing for trainees and attached research assistants 
Housing for certain key technical and operational staff 
Medical services, swimming pool, canteen for operatives 
Farm buildings for ferm office end records, animals, 
mechanical equipment, etc. 
Greenhouses for plant studies, with provision for 
environmental control 
Quarantine station 
Meteorological station 
208. In respect of staff housing, the lission assumes that on-campus housing will be made 
available to the senior administrative staff and to certain key technical and other domestic 
staff, etc., who through their duties, ,must be readily available on site. It will also be 
necessary to provide some housing for the lodgement of scientific staff on appointment, but 
it is hoped that a fair amount of suitable housing will 'be available for rent in the area in 
sufficient proximity to the station to meet most needs. It would be preferable, on social 
grounds, not to have the whole staff campus-bound, end on financial grounds not to have en 
excessive commitment to building staff housing. It will, however, be necessary to make an 
exploration of the local housing situation before any couclusion can be reached on this score. 
H. FVeliminary Estimate of Budget Requirements 
(i) Capital costs 
209, It was not considered feasible to attempt any detailed assessment of capital 
requirements until the TAC end Consultative Group had reached a decision on whether to support 
the proposed centre and a specific site had been selected. So much depends on the local 
construction costs at the chosen location; the amount of building, site levelling, irrigation 
drainage, road works required to develop an operational research centre; the availability of 
rentable staff housing at reasonable charges, and so on, However, the proposed staff and 
fornat of the centre has certain paralleis with that of IGXLSAT, for which a capital estimate 
of$‘lG-12 million was made. tilo~nt3 for infhtiion since 1971 the higher figure is probably 
g The computer unit, under direction of the statistician,would be responsible for statistical 
analysis of field trialSpinformation systems, etc. It would be based on tcdesk" type 
computers; tasks requiring large computer facilities wsuld be contracted out, 
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indicative of the general order of magnittode which might be required to build and equip a 
centre in the Near East. Further capital costs might be incurred if, after an initial period 
of operation of the main centre it was decided by the Board that any sub-centre was necessary, 
e.g. in Barth Africa. 
(ii) Recurrent expenditure 
210. A study of the 1974 work programmes and budgets of the four fully functional 
international centres shows that their research programmes represent between 40 and 50 percent 
of total core budget costs; conference, library, information , and training expenses around 
18 percent; and administration and operating Costs, including management and running of 
experiment stations and farms from 30-50 percent. The main individual item of costs is wages 
and salaries, amounting to between 55 and 65 percent. The cost per senior research scientist 
including his supporting scientific staff (a ratio of about 5 junior:1 senior staff member), 
secretarial assistance, etc. seems to vary between'$45,000 and $60,000, depending on the 
institute, Inflation is running at around 7 percent per annum. Training costs are around 
$4,000 per annum per long-term trainee. 
211. Using these figures it is possible to make an approximate estimate of the probable 
%nrestrictedc core budget operating costs of the proposed new centre over its first five 
iyears of existence, as shown in Table 7. 
Table 7: Time Elapsed in Years after Deeision to Establish Centre 
Time elapsed (years) 
Number of senior scientists 
-i- administrators 
Research programme fJ 1 
.5 1.5 2.5 3.5 4.5 k 
1+2 9+5 20~7 22+7 24+7 
A 
iI $ 8 %b $ 
480,000 1,140,ooo 1,260,000 1,380,000 50 
Training, documentation, 
information 2J3J 75,000 150,000 250,m 450,000 16 
Administrative services 4/ 100,000 300,000 650,000 800,000 950,000 34 
100,000 855,000 1,940,OOO 2,310,OOO 2,780,000 100 
Inflation 7 percent per annum - - 60,000 140,000 l~&OOO 
100,000 855,000 2,000,OOO 2,450,OOO 2,942,OOO 
g Based on $60,000 per senior scientist plus supporting staff costs. 
g Includes senior staff costs for Assistant Director Training, Librarian, documentation, 
and translation units. 
9 Assumes main training and information progrsmme commences year 3.5, with 75 long-term 
trainees on site by year 4.5; other costs are for seminars and library/documentation 
ti 
development (years 1.5 and 2.5), publications, etc. 
Includes senior staff costs for Director and Assistant Directors Administration and 
Research; transport supplies, services (electricity, water, post and telegraph), 
maintenance of buildings, laboratories, experiment station operations. 
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212. The annual operating costs would'thus be of the order of $3 million & years from 
the start-up date, by which time the bulk of the scientific staff would have been recruited, 
the librsryi information, and documentation services largely completed, the experimental 
farm and laboratories well developed; and the training programme in its first year of full 
scale operations. 
213. Some further expansion of core professional staff can be expected over time to meet 
new demands, especially those of training, information, cooperative and outreach programmes. 
The latter are normally funded under special grants for individual projects, but experience, 
e.g. with CIMHYT, shows that they also make considerable dsmands on regular Staff time. 
214. The evolution of the programmes of the existing international centres suggests that 
if the knowledge built up as a result of research in their earlier years is to be transferred 
to and adopted by the countries which they serve, progressively greater weight has to be given 
to strengthening national research and ext%nsion capabilities. This tends to be reflected in 
the programmes and budgets of the centres in terms of increasing emphasis on training, 
workshops, outreach, projects(such as Plan Pueblo) travel cof staff members and even outposting 
.of scientific staff funded from the core budg%t. This trend is unlikely to be of importance 
during the first five years of a centre's existence, but cannot be ignored as a long-t%rm 
expansionary implication of any decision to establish and fund a new c%ntr%. 
I. Further Action 
215. In the event of the main recommendations of this report being aocepted by the 
Consultative Group, it will be necessary to s%t up a mechanism for their implementation. It 
may be assumed that the Consultative Group will provide a special~tart-upl~ fund and appoint 
an mecutive Agency to be responsible for the detailed planning and initial stag%8 of the 
establishment of the new centre along tha lines indicated in the Report of the Task Force 
commissioned by the African Livestock Sub-Committee of the Consultative Crou on International 
Agricultural Research (the Tribe Committee Report of September 1972, pp. 60 63). The Mission P 
is of the 'opinion that the proposals referred to provide excellent guidelines for the steps 
to be taken in the implementation of its recommendations. 
;fghztnisten 
81$%kLS 
B&ain 
Cyprus 
QYPt 
Iran 
Iraq; 
SOdAM 
Kuwait 
Lebanon 
Libyan Arab Republia 
~~oroooo 
Dman 
Pakistan Hkst 
&atar 
Saudi Arabia 
Somalia 
Sudan, The 
Syrian Arab Republic 
RUliSiS 
Yemen, Arab Republic 
Yemen, Peoples Dem.Rep. 
_--__-- 
Population 
-- 
(1OOG Inhab, 
13,723 
2x3 
633 
33,329 
28,662 
99752 
2,229 
597 
2,651 
1,975 
15,579 
752 
56,720 
79 
5,330 
2,793 
15,626 
6,098 
5,271 
5,602 
1,246 -I_ 
225,535 
I 
I 
L 
APPENDIX 1 
Table 1 
Source: FAO Iroduotion Yearbook 1971, Vol. 25 -I-tlv-C---lll- 
-.--111. 
Total Are 
^-~I--.-. 
(iGIG ha) 
-64,750 
238,174 
60 
925 
100,145 
X64,EDO 
43,492 
9,774 
19 
1,040 
175,594 
44,505 
21,246 
Bo,360 
2,201 
214,969 
63,766 
250,581 
18,518 
16,415 
19,500 
28,768 
1,563.,X33 
.__-_L__-._.-II.---_---- 
Arable Land and Permanent 
Crop Land 
--___ ---- 
(1000 ha) 
-----Tr 
6,787 
16,755 
809 
957 
7,100 
5,899 
4,510 
4,000 
252 
97,980 ; 
I 
;ii of Total Area 
12.3 
2.8 
46.7 
2.8 
10.2 
23.5 
13.3 
0.1 
3.4 
1.4 
17.8 
20.8 
0.4 
2.8 
31.9 
27.5 
0.9 
6.3 
_-__-_ -- -.-__-._ - . . 
rrigated Arable and 
ermanent 1 
--- 
(1000 ha) 
813 
270 
IQ2 
2,843 
4s6% 
3,675 
60 
1 
68 
124 
265 
130 
165 
711 
450 
80 
252 
25,690 
op Land 
$ of Arable Lani 
10.2 
4.0 
24.8 
lcm .o 
27.9 
36.1 
4.6 
100.0 
21.5 
5.0 
3.3 
65.8 
16.2 
17.2 
10.0 
7.6 
1.8 
--.- --.- --__ _----.----- -- - 
Natural Grazing Land 
(1000 ha 
6,0x) 
37,416 
11,000 
63 
100 
134 
10 
r;1jo 
7,650 
85,000 
20,568 
24,000 
5,434 
3,250 
9,065 
221,173 
%  of 'Total Arez 
9.3 
15.7 
6.7 
0.1 
1.0 
8.4 
1.0 
0.6 
17.2 
39.5 
32.2 
9.6 
29.4 
19.8 
14.2 
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APPEnDIXI 
Table 2 
Countries 
Afghanistan 
Fed. S. Arabia 
Iran 
1-Q 
Jordan 
Lebanon 
Saudi Arabia 
Sudan 
Syria 
U.A.3. 
CROPPING INTENSITY IX IRRIGATED AREA, 1962 
Arable Area 
Irrigated 
(000 ha) 
2,825 
259 
4,600 
31559 
55 
60 
240 
1,350 
500 
2,595 
Cropped Area 
Irrigated 
(000 ha) 
-L 
1,695 
77 
2,765 
3.9850 
39 
53 
212 
677 
350 
4,365 
% 
(2:l) 
60.0 
29.7 
60.1 
51.9 
70.9 
88.3 
88.3 
so* 1 
70.0 
168.2 
-. 
Regional Total U&O43 12,083 75*3 
souroe : .- I%?, Agricultural Development 1965-85, Bear East, Vol.11, 
FAO, Rome 1966. 
APFMDIXI 
Table 3 
tlheat and Bax1ey:Growt.h of Area and Yield in the Region 19&52/1966-70 
nnual Increase f nnual Increase 
Barley Area ('000 ha) r/ Wheat Area ('000 ha) 
Yield 
0.9 
-0.3 
2.1 
-0.9 
.1 
1.2 
-1.2 
-1.3 
1.1 
1.0 
-1.2 
2.4 
-1.4 
0.9 
Yield 
1.0 
cl 
1.3 
-0*5 
0.7 
1.9 
-4.6 
4.6 
1.9 
5.0 
-0.3 
-0.1 
0.4 
0.8 
0.6 
1.6 
0.8 
CornI 
i%$ 
Area 
1.8 
1.0 
-0.4 
-3.4 
1.2 
-0.2 
3.4 
-2.6 
-1.8 
-0.4 
-0.1 
2*9 
-2.8 
0.3 
GomF 
22&z 
Area 
2; 
0.5 
:*: 
2:o 
-0.4 
-0.3 
-0.6 
3.2 
0.6 
Il.5 
-23 l 0 
5.2 
2e4 
2791 
1000 
350 
810 
1129 
1627 
740 
445 
5 
26 
13 
9424 
1948-52 
1972 
757 
346 
1116 
934 
2033 
369 
590 
64 
32$ 
15 
20 
8682 
7959 
3580 
3321 
1969 
1595 
1578 
I.396 
1002 
557 
149 
268 
"9; 
68 
10 
4 
22575 
8355 
4580 
2155 
2006 
1942 
1846 
big' 
547 
217 
203 
90 
100 
61 
14 
5 
24105 
2500 
850 
338 
1362 
1095 
2191 
526 
694 
32: 
100 
17 
19 
10130 
0 -0 
2680 
905 
324 
593 
1151 
1969 
673 
366 
46 
329 
59 
-F 
25 
12 
4770 
20% 
l”% 
936 
1287 
994 
g!i 
2 
13 
36 
70 
14 
2 
5632 
6653 
2430 
2113 
1912 
1259 
'1599 
1366 
1110 
679 
145 
277 
;?i 
70 
13 
2 
I 
ul 
0 
I 
Source: FAO Production Yearbook 
g Sudan, Yemen Arab Republic, Yemen People's Democratic Republic report lees than 1,000 ha of bwley, 
so are not inoluded. 
APPENDIX I Table 4 
COUNTRIES 
Near East in Asia 
Near East in Asia 
- 
i 
t 
/ 
Average Yearly Imports end Exports of Wheat and Wheat Flour and Barley by Selected Countries 
1934-35 1951-52 
1938-39 w2%56 
. ..*.ee. 
1 
144 
14d 
58 
125 
35 
16 
73 
69 
24 
17 
. . . . ..**e 
20 
85 
I.61 
22 
74 
341 
861 
89 
521 
46 
51 
52 
30 
26a) 127 
210 640 
238 23 
111 125 
114 142 
WHEAT AND HHEA'i! FIQTJR BARmY 
..e . . . . . . 
107 
138 
210 
137 
162 
839 
1620 
294 
logO 
84 
112 
88 
111 
146 
300 
41 
76 
83 
19 62-63 1966-67 1934-35 
x965-66 1970-71 1938-39 
. . . . . ..thousand ton 
71 
134 
228 
30 
375 
1427 
2060 
235 
1869 
135 
226 
129 
169 
148 
194 
13 
16 
87 
149 
120 
336 
335 
453 
1371 
2595 
641 
2270 
200 
601 
182 
360 
98 
8 
Source: Derived from FAO World Grain Statistics, 1970-71, Rome 1972 
(a) Syria and Lebanon Customs Union 
. . . . . . . . . . 
1 
la) 
20 
10 
32a) 
37 
143 
209 
19 51-52 
1955-56 
. . . . . . . . a 
16 
74 
1 
152 
94 
364 
408 
1956-57 
1960-61 
.  .  .  .  .  l .  .  .  
1962-63 
1965-66 
. . . . . . . . 
1966-67 
1970-71 
. . . . . . . 
27 
24 
46' 60 
19 
125 177 286 
5 69 
143 303 90 
76 91 32 
83 62 54 
133 58 
-I__ 
44 
APPENDIX I Table 5 
CO&~ARATIVE CMGES IEJ RUMAN POPULATION AND CATTLE, SHEEP AND GOAT NUMBERS IX mE NEAR EAST 
AND NORTH. AFRICA ljQR TEE FIVE-YEAR PERIOD 1966167 - 1970171 
(1000 Inhabitants) 
1966 1970 Increase 
($1 5 yrs) 
1966/67 1970/71 Increasi 
(5 5 yrs) 
1966/67 1970/71 Inc- 
reaae 
I ($ 5yr! 
Near East* 165,456 187,692 15,856 130,256 12.43 
North Africa 29,000 20.65 
---L- -- 
Total for Region 50,929 55,13 39.893 159,256 13.84 
Souroe: FAO Production Yearbook Vol. 25, 1971 
* Includes data for West Pakistan which was estimated. 
Goats 
(1000 head) 
1966/67 1970/71 Ino- 
reaae 
) (42 SYTS 
~ 48,426 50,605 4.50 
10,442 11,400 9.17 
58,868 62,005 5.3j 
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APPENDIX I Table 6 
PERCENTAGE COMPOSITION OF VALUF, OF GFiOSS AGRICULX'URAL OUWUT 
118 THE NEAR EIST AKD NORTH AJ?RICA, 1962 
Total Crops 
Cereal3 
F\ruits and Vegetable J 1 
Industrial Crop a 
Other Crops 
Total Livestock 
.Gross Agricultural Output 
Total Crops 
Cereal3 
Fruits and Vegetables 
Industrial Crops 
Other Crops 
Total Livestock 
Gross Agricultural Output 
Total Crop3 
Cereals 
Fruits and Vegetable ' J 
Industrial Crop J 2 
Other Crops 
Total Livestock 
Gross Agricultural Output 
Afahanistan 
55.1 59.4 57*3 82.2 72.0 
36+4 39.0 36,O 12-l 6.0 
11.7 a.1 17.1 64.0 57.3 
5.5 9.2 2 0 9 1.8 3.1 
l-5 3.1‘ l*3 4.3 5.6 
44-9 40.6 42.7 17.8 28.0 
100.0 100.0 100.0 100.0 100.0 
Saudi Arabia Sudan Syria ARE Total Near East 
61.1 51.3 72.6 78.5 64.6 
14.3 11.4 25.2 25.5 27.3 
52.1 a.0 18.0 19.9 17.1 
.l 26.7 26.1 29.2 17.0 
.6 5.2 3.3 3*9 3.2 
32.9 48-7 27.4 21.5 35*4 
100.0 100.0 100.0 100.0 100.0 
Tunisia 
73.0 
21.0 
38.0 
14.0 
27.0 15.0 38.0 28.0 
100.0 100,o 100.0 100.0 
Iran zzisl Jordan 
Algeria Morocoo Total North Afrioa 
85.0 62.0 72.0 
28.0 32.0 28.0 
55.0 28.0 40.0 
2.0 2.0 4.0 
1/ Inoludes starchy roots, pulses, nuts and grapes for wine 
d Comprises cotton, oilseeds, sugar crops and tobacco 
Source : Ii@ Agrioultural Development 1965-85, Near East, Vol. 
other FAO statistics for North Afrioa. 
Lebanon 
II, 1966 and 
- 5*- 
APPENDIX I Table 7 
COUNTRY 
Afghanistan 
A.R.E. 
Iran 
Iraq 
Jordan 
Lebanon 
Libya 
Pakistan 
Somalia 
Saudi Arabia 
Sudan 
Syria 
CAII)RIES AXD PROTEIN FBOM PLABT SOURCES 5QB 
SELECTED COUETRIES IN THE NEAR EAST 
Calorie 
$ From 
Total Plants 
2057 
2639 
2029 
2055 
2397 
2363 
2068 
1995 
1770 
2082 
2091 
2451 
93 
93 
91 
89 
93 
85 
92 
a9 
80 
92 
85 
89 
a 
70 
63 
58 
54 
49 
57 
71 
68 
62 
46 
61 
Protein 
$ From 
Total Plants 
65.4 
76.6 
55-2 
58. 
64.8 
69.9 
53.9 
49.6 
57b2 
56.2 
58.9 
69.2 
88 
84 
79 
77 
83 
71 
78 
79 
61 
83 
68 
83 
$FYom 
Cereals 
a0 
70 
70 
64 
62 
52 
66 
67 
72 
51 
49 
71 
Taken from: S. Nour Eldin, S. Milodi, "Trends and Problems of 
Population Growth in Relation to Food Production 
and Consumption in the Near Eastf7, FAO/UNFPA, 
Seminar on Population Problems, Cairo, 1972. 
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APPENDIX II 
EEMBERS OF THE EISSION 
1. Team Leader - Mr. Dunstan Skilbeck (U.K.). Formerly Principal of Bye 
Agricultural College of the University of London; specialist in research 
organization and management. Has carried out a number of overseas assignments 
and consultancies for ODA, FAO and the University of London. 
2. Professor G. Barber0 (Italy). Professor of Agricultural Economics and 
Dean of the Faculty of Economics and Banking, University of Siena. Has served 
in various capacities with FAO and UN in Rome, Latin America and i-iediterranean 
countries. 
31 Professor Charles Bower (USA). Specialist in soil salinity and drainage. 
Formerly head of US Salinity Laboratory, Riverside, California, now affiliated 
on a part-time basis with the Tropical College of Agriculture of the University 
of Hawaii. Has been oonsultant for USAID, IBRD and 1FAC. 
4. ih. E.D. Carter (Australia). Animal produotion and integration with 
crops. Currently Senior Lecturer in Agronomy with speoial reference to pasture 
and animal ecolo,T at the Waite Agricultural Research Institute, Sou'th Australia 
(University of Adelaide). Previously offioer in charge, South Australian 
Government Research Centre for soil-plant-animal studies. In 1966 worked as 
consultant to the Chile Agricultural Programme of the Rockefeller Foundation; 
elected Honorary Professor of the Faculty of Agronomy of the University of Chile. 
Has travelled widely in Latin America and the US. 
5. Ir. G.J. Koopman (Netherlands). Specialist in water use and management 
Presently Deputy Director (Projects and Research), Royal Tropical Institute, 
Amsterdam; also Senior Lecturer at the ITC-UNESCO Cantre for Integrated Surveys, 
Eusohede. Has consulted widely in the Near East and North Africa (Iran, Syria,Kuwait, 
=b-), a3 well as in other countries for the Netherlands Government, FAG, 
and international consultant firms. 
6. Dr. I Abu Sharr (Palestine), Senior Agronomist, FAO/IBRD Cooperative 
Programme. FAO agronomist in Libya and Cyprus. Former Project Xanager, Institute 
for Agricultural Research, Ethiopia. Has participated in agricultural sector 
surveys, etc. in Greece, Egypt, Syria, Kenya, and Yemen Arab Republic. Formerly 
Deputy Director of Deis Alla Agricultural Research Station, Jordan. 
7. Mr. G. van Poorten (France). Institut National Agronomique, Paris. 
Inspecteur G&&al de 1'Agriculture; Director-G&&al Adjoint de 1'Institut 
de Reoherohes Agronomiques Tropioales (IRAT). Agronomist responsible for oo- 
ordination of French teohnioal assistance programmes to North Africa, and also 
has wide experience of research organization in Asia and Africa as well as in 
Near East Countries. Joined the Mission in Cairo on 1 April taking part in the 
visits to Tunis and Algeria only. 
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APPENDIX III 
ITINERARY, INSTITUTIONS VISITED, AND PERSONS CONTACTED 
EJyTJt (4 - 11 March) 
Ministry of Agriculture 
Mostafa El Gabaly 
Salah El Abd 
Hassan Baghdadi 
Minister of Agriculture 
Deputy Minister of Agrioulture 
Head, Agrioultural Research Centre 
Agriculture Department 
M.A. Ghaffar 
D.M. Stewart 
S.X. DessoLLki 
I. Abdelal 
S.I. Salama 
id. 1.i. Hakam 
Xostafa Serry 
Abbas Omran 
Abdel-ikhab Mostafa 
Soils Institute 
M.I. Shebassy 
Ali Sirry 
Ismail Bafat 
kbdul Monero El Nahal 
Plant Protection Institute 
N. Hafez 
Iii. El Sayed 
T?.J. Magee 
Director-General, Department of Agriculture 
and Cotton Research institute 
Acting Project Manager FAO/UNDP 
Improvement of Field Crops Productivity 
Head, Wheat and Barley Researoh 
Head, Oil Crops Research 
Head, Maize and Grain Sorghum Research 
Head, Legume Crops Research 
Senior Research Offioer, Oil Crops 
Research Offioer, Oil Crops 
Senior Research Officer, Forage Crops 
Under-Secretary 
Head, Plant Nutrition 
Head, Soil Survey Section 
Senior Research Officer 
Director 
Director, Pesticides Laboratory 
FAO/UNDP Project Manager, Pesticides Laboratory 
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APPENDIX III (contd) 
Plant PatholmDeJartment -.- II- 
T. Abdel-Hak 
A.!Z. El Zarka 
A.S. Samra 
A.H. Kane1 
Animal Husbandry Institute 
i5. Kheir Eldeen 
Animal Health Institute 
'9. Ozawa 
Sakha Research Station 
TEL Ismail 
M. Ghannam 
E. Talat 
A.1~1. Nakky 
E. Vnsilije 
D. Stosic 
Kational Research Centre - 
K. Faraj 
I. Rifat 
I. Higazi 
Desert Research Institute 
13. Atef Abdel Salam 
Kabil Rofail 
1.1. A. 2. El Xahdi 
Saad Ali Sabet 
A.A. Younis 
Director-General 
Chief Plant Fathologist 
Director, Kaize and Sugar Cane Diseases 
Laboratory 
Senior Plant Pathologist, :?heat Diseases 
Director 
FAO/CXDP Project Nanager 
Director 
Nanager 
Senior Wheat Breeder 
Head Animal Nutrition Research Section 
FAO/UHDP Project Xanager, Animal Husbandry 
and Training Project 
Animal Nutrition Officer (FAO) 
Secretary General 
Professor of Dairying 
Professor of Agriculture 
Director 
Head, Water Resources Department 
Head, Botanical Laboratory 
Professor of Soil Science 
Sheep Production Specialist 
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University of Cairo 
Dr. A.M. 0-v 
FAO Near East Regional Office 
Professor Mohaalraed Bour 
Iran (11 - 18 Rarch) 
Ministry of Agriculture 
Nir Haydar 
Ahmad Jalali 
Soil Institute 
A. Nahdavi 
Seed and Plant Improvement Institute 
5T.A. Sheybani 
Karaj Seed and Plant Research Centre 
14. Samii 
H. Kaveh 
B. Aristotelos 
Animal Husbandry Department 
M. bIashhoon 
3.A. Yanuchehri 
riaz' Animal Health Institute .L A-- 
D. K2vsh 
Senior Institute Staff 
Dean of Faculty of Agriculture 
Assistant Director-General (Hear Eastern Affairs), 
and staff 
Under Secretary 
Planning Bureau 
Director 
Director 
Director of Centre 
Director, Wheat and Barley Improvement 
Programme 
FAO Seed Production Officer 
Director 
Deputy Director 
Director 
College of Agriculture, University of Teheran 
Amir Shahi Deputy Director 
i. Shahin Agronomist 
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Rizeyeh Province 
Staff of the 3Iinistry of.Agriculture in charge of Field Crops, Horticultural 
and Animal Husbandry. 
Veramin-Garansar Project -11 
National and FAG Steff 
> 
I%.nistry of Agriculture 
Nalek Basbous 
Zustzfa Zeidan 
Joseph Chami 
Khalil Choueiri 
Eoubar Kasparian 
Sami %rieddine 
President of the Green Plxx and Bear 
East Representative to the Consultative 
Group 
Director-General 
Head of projects and progra;n?es 
Head, Agricultural Education Departnent 
Seed ?roductic;n Officer 
Head, Department of Horticulture end 
Fruit Oroduction 
Khalil Feghali Head of Agronomy Division 
X:etionnl Council for Scientific Research ---- -- 
Jose:qh I?ajjar President 
Joseph Maffah Secretitry General 
IBoustnfz S. Soufi Science Ldviser 
Abdul Xonin Talhouk Professor of Economic Entomology L.5.B. 
Joseph A. Asmar Professor of Vererinary ledicine L.U.B. 
Abdullah El Khatib Head of Agronomy Division, Qriculturzl 
Research Institute 
Fawwk T. Sliman Animal Production Specialist 
Adib T. Saad 
Antoine H. Sayegh 
Associate Professor of Plant Pathclogy B.U.B. 
Associate Professor of Soils A.U.B. 
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Itlustzfa Nsouli 
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Director-General 
&qrioultural Besearch Council 
Halim Bajjar Chairman 
Agricultural Research Institute (Tel Amara, Terbol, and Fanar Stations) 
Joseph Raraoui Director-General 
Ahaed 0 sman 
Joseph Kleime 
Salim Sarraf 
Soils Specialist 
Plant Breeding Specialist 
Irrigation Specialist 
D. Alamuddin 
Edmond Choueiri 
Abdulatif Elzein 
Vegetable Crops Specialist 
Animal Production Specialist 
Animal Bealth Specialist 
Arid Lands kg~ioultural Development Programme Ford Foundation) 
Robert D. Bavener Director 
Hassan El Tobgy Ford Foundation Programme Adviser (N.E.) 
TAC Member 
Courtney Nelson Representative for 51iddle East Affairs 
Owen L. Brough Deputy Director 
Lawrence C. Curtis 
Carroil a. Fox Livestook Specialist 
:Jesley A. Rerdison Livestock Specialist 
Eeland 2. Holase Plant Breeder Summer Cereals 
%rbrand Kingma 
7. Des EScCrary 
Plant Breeder Winter Cereals 
.,;meriean University Beirut (and University Farm Bekaa) 
'Stanley Swanson Dean, Faculty of tjgriculturai Sciences 
J.W. Cowan Professor of Food Technology and Zutrition, 
Associate Dean. 
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American University Beirut (and University Farm Bekaa) 
TLC. Beqer Chairman, Soils and Irrigation 
Harry D. Henderson " Professor of Agricultural LIechanization 
Salah Abu Shakra Associate Professor,Agronomy and 
Seed Technology 
Hihat G. Nasr Assistant Professor,Plant Breeding 
and Plant Genetics 
Ray :I. ‘Plightingale Assistant Professor, Agricultural Economics 
Ire;C( 21 Xarch - 27 Xarch) 
Xinistry of &&culture 
Mustafa Hamdoon 
Hisham Alizzi 
A. Alsoz 
Tariq Al Orfali 
High Agricultural Council 
Taha Al Abdulla 
Hussain Al Ani 
Afeef El Rawi 
Abdul 1Jahab Al Dahiry 
Samal ldajeed 
Saad 1:Ialik ALhli 
Scientific Research Foundation 
Naji Abdul Kadir 
S.I. Tahsin 
R. Al Badrawy 
A. Al Zubaidy 
First Under Secretary 
Director-General of Diwan 
Director-General of Planning and Followup 
Assistant Director-General for Technical 
Affairs 
Acting Chairman 
President, State Organization for 
Agricultural Development 
Under Secretary, Ninistry of Irrigation 
Economist 
Economist 
Engineer 
President 
Secretary General 
Director, Agricultural Research Centre 
Director, Palms and Dates Research Centre 
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Ministry of Agriculture, Abu Ghraib Station 
B.S. Iaarouf Director General Field Crops 
Haidar El Haidary Director General Plant Protection 
14 . Rawi 
Sami El Kaseer 
A. Aziz 
G. Grewal 
'Mahmoud Al-Xishhadni 
Director General Veterinary Servioes 
Director General Animal Resources 
Plant Breeder ( FAO ) 
Oil Seeds Specialist ( FAO ) 
Head of Soil Survey and Land Classification 
Division 
Fakhir Jabbar Al Nasir 
Xudhaffer A. Ismail 
X.S. El 1~Mxl.y 
Khalil Xosluh 
Abdul Jalil Kademe 
Head of Technical Division 
Assistant Director, Division of Investigation 
and Design 
FAG Irrigation and Drainage Engineer 
Head of Fertility and Plant Nutrition 
Department 
Irrigation Engineer 
Omar Ali Ameen Director, Cereal Crops Division 
Tarik A. Tabrah Director, Cotton Division 
Abdul Sattar Kirukchi Director, Industrial Crops Division 
Kamil Alkaisi 
Raja Abdeleis 
Abdul Jabbar Ameen 
Director, Weed Control Division 
Director, Seed Production Division 
Field Crops 
Xahmoud Mayouf 
K&airy Habib 
Forage and Pasture Crops 
Forage and Pasture Crops 
Institute for Applied Research on Natural Resouroes 
Jamal S. Dougrameji Director 
R.N. Kaul UNESCO Project Manager 
II. Said Kettaneh Watershed Management 
R. Van Aart Land Reclamation 
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Institute of A~icultural Teohnology 
Mohammed Abid Al Saidy 
Salah Noah 
Saad Abbadi 
Nohammed Oloufa 
Labiba Husseni-Delsi 
Director 
FAO/UNDP Project Manager 
Horticulture 
Animal Production 
Home Economist 
Institute for Cooperatives and Agricultural Extension 
'T.L. Pouros Senior Adviser 
Aski Kalak Livestock Station 
Hassan Karam 
Erbil Forest Research Institute --- 
&shim Mohammed 
FAO/UNDP Project ISanager 
Development of Livestock Production 
Director 
13. Kalemba FAO/UNDP Officer-in-Charge of Research, 
Training and Demonstration Project 
I. Hussein Range Management FAO 
Nineveh Experiment Station 
Field Crop Research Officers 
Mosul University - College of Agriculture and Forestry 
Hassan Fahmi Jumaa Dean 
Abdullah Fakhri 
Basil Kane1 
S. Krishnamurthi 
S.A. Tamimi 
S.U.A. Husain 
B.N. Roy 
Greater M+ssayeb Authority 
Dhari Al-Hardan 
J.G. Pike 
Head, Department of Agriculture 
Director, Research Centre 
FAO/UNDF Project Manager 
Agronomist (FAO) 
Agrioultural Economist (FRO) 
Soil Scientist (FAO) 
Director-General 
FAO/UNDP Project &fanager 
Greater 14ussayeb Project 
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Greater Mussayeb Authoritg (Contd.) 
Karim Husseini Agronomist (FAO) 
Plus Rational and FAO Staff of the Project. 
Syria (27 March - 1 April) 
Ministry of Agriculture and AmarianReform 
Niche1 Abdullah Deputy Minister 
Damascus University - Faculty of Agriculture -___-__, . 
Karam Odeh Dean 
Arab Centre-for the Studies of Arid Zone and Dry Lands - 
IJohammed El Khash Director-General 
Jamil 'Quhaiwi Crop Improvement 
Yousef Ghanem Animal Production 
Ministry .of Agriculture - Agricultural Research Division (and Douma Research Station) 
H, Sawaf Director 
1:rali.d El Malik Read, Field Crop Section 
A.K. Kweider Wheat and Barley 
H. Ghazzi Maize 
Z. hrafa Cereals 
Nazir Nahlawi Horticulture 
Soils Directorate 
Salah Kurdi 
Jf. Saadi 
N. Anadani 
Director 
Soils/Drainage Specialist 
Soils Specialist 
Animal Production and Health Direotorate -- .*__I--- 
Amin Tafran Direotor 
A. Saadi Fisheries Division 
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Animal Production and Health Directorate (contd.) 
M. Bahra Animal Health 
Ali Share Range Division 
Staff of IZRA Dryland Station .- 
Staff of Karanta Field Crops Station 
Staff of Sergayeh Horticulture Station 
Staff of Ghab Project 
Staff of Sallamia Sheep and Range Station 
Wadi El Azeeb Projeot and Sheep Fattenina Cooperative 
Cmar Draz PA0 Pasture and Forage Specialist 
Fawaz El Reyen Chief, Eghidat Tribe 
8inistry of Planning 
Mahmoud Said Director of Agriculture and 
Irrigation Planning 
IsI, Said Halabi Deputy Director 
Nihad Rida Director of Technical Assistance 
Rouwaida Gazal In Charge UNDI? Projects 
Institute of National Planning 
Mahmoud El Shaffie FAO/CNDP Iroject llanager 
TUNISIA 
Ministry of Agriculture 
El Dawi Banabliya Kinister of Agriculture 
National Institute for Agricultural Research (INRAT) 
Mohammad Slrouri Director 
Ali Ridha ldaamouri Head, Cereals Research 
Ilohsen Ben Amer Animal Nutritionist 
A. Blomeyer Animal Nutritionist - bilateral assistance 
(Federal Republic of Germany) 
J. Gxhet Forage Crops Specialist - French bilateral 
assistance 
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National Institute for Agricultural Research (INRAT) (contd.) -- 
Mark Reynders FA@/UI?DP Project Manager 
and Staff of Soils, Fertility and Irrigation Sections 
Ford Foundation and Cimmyt Staff -- 
Richard Roberts Assistant Representative for North Africa 
Pier0 Bonzi Programme Adviser (Agriculture) for 
North Africa 
John B. Doole+te Agronomist CIILWI' 
George Varughese Vheat Breeder CIIGYT 
Mohsmed Eouaffak Tunisian Director of Yheat Project 
Irrip;ation and Drainage Improvement Project (CATID) 
A. Bouzaidi Agron0,mis-t 
3acques Bailly FAQ/UNDP Project LIanager 
Ti i . Combremont Agronomist (FAO) 
J. Castilla Economist (FAG) 
Dusseltia Experiment Station 
Ruffaied -Kbenais Station Bannger 
Bcu-Rebia Experiment Station 
?bfahmoud Bou Zeid Station Hanager 
hTLGZRIA (6-12 April) 
Minim of Bgriculture and Agrarian Reform -- --- --- 
1.:. Boukli Vice-ZSinister and Secretary General 
3oject Cereals 
Noureddinc Kadra Director 
Benfreba Ahmad Qronomist 
Noureddinc Boualtoura 
i1.L. I.lcCuistion 
Head, Crop Improvement Department 
Director for CII.lilYT Programme, Algeria 
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Project Cereals 
M.L. Nelson 
Michel Augostin 
Ante Golusie 
Hodna Projsct 
G. Popov 
J. Cazautets 
(co&d.) 
Agronomist/Breeder CI~IWT 
Chief of Caisse, Centrale Cooperation 
Economique (France) 
FAO/UNDP Project Manager 
FAO/UNDP Project Xanager 
Agronomist (F&O) 
Raut-Cheliff Development Project 
Tamzali Abdullah Commissioner 
J.C. Legoupil Agronomist/Bioclimatologist - French 
bilateral Assistant (IUT) 
M. Khalifa Manager Haut-Cheliff Expt. Station 
National Centre for Livestock Research (CNPr) - Baba Ali 
M. Kerbaa Director 
Ihe. Kerbaa Animal Nutrition 
National Centre for Agricultural Research (CNRA) - Iaaison Carr6 
13. Hachemi Head, Plant Breeding Section 
A. Hamadi Head, Soil Fertility Section 
Ghoura Mallad Plant Nutrition 
E'I. Hemard Seed Produotion 
De Bellanger Agronomist 
13. Petit Seed Control 
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